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Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975 and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

The Analytical Laboratories performs all analytical analysis to the
specifications of the "Quality Assurance Project Plan", WHC-SD-CP-QAPP-002. In
accordance with WHC-SD-CP-QAPP-002 the following laboratory policies are being
followed. Spikes are performed on either the undissolved sample, or the sample
after dissolution as directed by the chemist. If the spike addition is found
to be less than 20% of an analyte concentration, the spike recovery is not
reported due to errors introduced by the precision of the sample analysis. The
concentration of spike additions will be re-evaluated before the start of
phase 1C. Two spiking routines are being used during phase IA and 16. For the
following analyses, Ion Chromatography, Inductively Coupled Plasma, Mercury
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is
spiked independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radio-isotopic
analysis and other analyses not specified above the spikes were performed by
spiking an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. All results in this data package
relate only to the sample identified as segment 4 from core 5 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.

Samples analyzed for Total Organic Carbon between November 1, 1989 and
February 22, 1990 were not acidified. The results from these analyses include
total organic carbon, carbonate, and dissolved carbon dioxide from the air.
The validity of these analyses are subject to interpretation. The Total
Organic Carbon procedure was corrected and these analyses were repeated and



results are reported in this package.

All sample results reported here by weight are reported as the "wet weight"
of the sample. Some samples did noticeably lose moisture during the process
of aliquoting and weighing the sample for digestion. The percent moisture was
determined at the earliest opportunity to minimize any errors introduced by
the loss of moisture. Drying samples before analysis resulted in radiation
exposure increases of about a factor of ten. In order to reduce and control
radiation exposure to laboratory personnel, the samples were not dried before
aliqouting and digestion. This policy may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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L, 91 1 2" ':570'S 10

CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

(1) ShipmentNumber 5- 022-8 9 (2) SampleNumber 8 i- 041 (3) Supervisor

(4) Tank (5) Riser / 9 (6) Segment 4 (7) Cask Serial Number /e52O 'rJ C

Radiation Survey Data: ( B)FtELD ( 20)•LABORATO,RY (9) Shipment Description:

Over Top Dose Rate . S`yr!• ^p lUIAJ A. Work Package Number 24' 89- 009S7 /T+/

Side Dose Rate Q^' B. Cask Seal Number For Future Use

Bottom Dose Rate $'gj^ LjF Z,S ^^A C. Sampler Number Used ^8

Smearable Contamination Lhd <bss- D. Date and Time Sampler Unseated f-Iff .2:ac PM
(alpha) (alpha)

E. Expected Liquid Content O- Zo'/D

bd c Ds_^-
F. Expected Solid Content fj0 - /oD e(bera an,ma) (6eta-gamma)

h Drill StringDose Rate ThrouG ^Gl'i !'!'f^LjY
RPT^

RP g. ,

( y^ u,e) (s%gnature) H. Expected Sample Length /9 rr

(10) INFORMATION (include statement of laboratory tests to be performed.`)

G^,qrac}^ i2c Sc^ ,,4.L,'J- qccerd: N +o wNG -EP-02) 0

*Reference laboratory work request, if available.

Comments: Cpte

(11)POtNTOFORiGIN ( 12) SENDER NAME (13)DATEANDTIME
RELEASED

(14)DESTINATtON

t

( 16) RECIPIENT NAME ( 17) DATE AND TIME
RECEIVED^)-v (to^

e/Wy ^^-7-k y 7ZZZS t-t Q

///̂̂ ^

2oow ArQS
SEHD SIGNATURE

/Q.'00/;1lV!

,4

20C^^ ryrt5 RECIPI- TSIGNA URE ///y/Y9

i, V

(15) Seal Intact Upon R elease ? (18) Seal Intact Upon Receipt ? (19) Seal Data Consistent with thi r,ecord ?

^s q No Yes q No
Shipment No. Sample No.

NJ Yes q No RLYes q No



Single Shell Tank Waste Characterization Phase

Summary of Core Sample I-A
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Tank ID: 241-U-110

Riser ID: 19

Core ID: 5

I Date Sampling Initiated: I 9/19/89 I

Date Sampling Completed: I 11/7/89

Iab3crial No. F0003
»

LabSerial No.

m
Cuvlonmr ID. No. 89-038 °

^
CuslwncrlD.Na

N IactSa•gmenl7 No In` IaaScgmenff

IabSerial No. F0027
T

Libtierial No.
cl

CustomerlD.No. 89-039 9 CunlonmrlD.No.

^o
ti1 1.1^I Sa•ynll'n11 No LNI SeFll10111'f

IrbSvrialNo. F5001 LibtieialNo.
en

o

CustwnerlD.No. 89-040 ClulomcrlU.No..

vi L^lSegmenl9 Lfp LuNSegment'1

Lab Serial No. F5033 Lab Seriul No.

CuswmerlD.No. 89-041 v CuaWmcrlD.No.
°c 2n
rn 13xtSa•gmcn!'1 Y. vui lastSegmenl7

UbSerial No. tabScrialNo.

a
_ Cuswmer to. No.

-
v Cuslomcr ID. No.
Ec

N LlytSl•6'111e111'f ld\ISeb'Illelll'f

LibSerialNo. r° fabSerialNo.

P

_ Custonlur ID. No. Cmlomer to. No.

v+ L'rtl$egnentl In Ia%ISeymen11

hb$crial No. ,r LibSerialNo.

°

Customcr to. No, v Cluwmer to. No.
w €c

ti Li.st Segmenfl LulSegmcnt'1

^

2 rrcpa ea by. H. S. Rich Date: 4/2/90
• Ign•I rc 1linted Name

Verified by. ^ C. M. Seidel Date: 4/2/90
Si'onlutt• RinLJ Namv

Approved byG L. H. Taylor Date:_54ug o
Signaturc Himcd Namc

N
^

m
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SUMMARY DATA REPORT

Tank 241-U-110

Core 5
Segment 4

Customer ld. 89-041

Untreated Sample Acid Digestion Resul ts

Sample Duplicate Sample Duplicate

pH 12.71 12.92 Aluminum 34730 u9/9 37858 ug/9

Percent Barium 22 ug/g 16 u9/9

Water 38.80% 39.10% Bismuth 20942 ug/g 19470 ug/g

Boron LT LT

Cadmium LT LT

Calcium 155 ug/g 152 ug/g

Fusion Analysis Chromium 446 ug/9 429 ug/g

Copper 27 ug/g 15 ug/g

Total Alpha 0.36 uci/g 0.44 uci/g Iron 7927 ug/g 8145 ug/g

^ Total Beta 1080 uci/g 1140 uci/g Lanthanum LT LT

Lead 131 ug/g LT

{?. GEA Lithium 4 ug/g LT

Cs-137 48.40 uci/g 42.90 uci/g Magnesium 103 ug/g 116 ug/g

1fy, Manganese 1993 ug/g 2048 ug/g

T Uranium 2200 u9/9 2900 ug/9 Molybdenum 20 ug/g 11 u9/9

Nickel 59 ug/g 44 ug/g

Phosphorous 9243 ug/g 9534 ug/g

74
Potassium 198 ug/g LT

Silver LT LT

- Water Digestion Sodium 65496 ug/9 65413 ug/g

Strontium 243 ug/g 245 ug/g

"'" Fluoride 23200 ug/g 20400 ug/g Tantalum 63 ug/g 13 ug/g

Chloride <1050 ug/g <1120 ug/g Tin 31 ug/g 17 ug/g

fl' Nitrate 64900 ug/g 60500 ug/g Titanium 11 ug/g LT

Phosphate 4980 ug/g 39600 ug/g Zinc 57 ug/g LT

Sulfate 5610 ug/9 5110 ug/g Zirconium 44 ug/g LT

LT: Less Than

Total Organic Carbon/Carbonate
4710 ug/g 5030 ug/g

Samples were not acidified before analysis

Total Organic Carbon (Second analysis)

859 ug/g 1100 ug/g

Samples were acidified before analysis

8
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Single Shell Tank Phase
Extrusion of Segment -- Physical Tests I-A

Lab Segment Serial No.: F5033 Customer ID: 89-041

Analyst: Rich L. Weiss Date Extruded: 11-07-89

Draittable Liquid Liquid Submitted for Segment Analysis? -- No

Gross <10 ml Tare Net

Serial Date/Time / Estimated

Specific Calculated

Appearance of Liquid:

N/A

tJ7

C3

ta.

t !1

10

Dimensions of Segment

Complete Segment Obtained? No I Length: 16 inches I Calculated Volume: 12.57 cubic in

Remarks None

Appearance of Solid:

Bottom 4' very soft, runny, light to medium brown; Middle, firmer, medium brown; Top 5' rubbery
firm (very cohesive), black in color. Small hard chunks (possibly crystals) of approximately 1/8' in
diameter.

Penetrometer 3.8 lbs/sq in Remarks: None

Homogeni7ation

Procedure: T038A-00712 Revision: F Quantity of Material not recorded grams

Date Homogenized: 11-09-89 Time Homogenized: 5.0 Minutes

Opperator: John R. Smith

IaboratoryNotebookReference WHC-N-313-4 3
Noklu..k No. 1'qv No.

Prepar•d by. H.S. Rich Date: 04-02-90
11, aw o PnmN Name

Verified by: C.M. Seidel Date: 04-02-90
x :;namrc Pnmcd Nnmc

Approved by: L. H . Taylor -? L.H. Taylor Date: 5/9/90
n Vignamm i'dm.^INaunc -
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Single Shell Tank

Segment -- Subsamples

Phase

1A

Customer ID: 89-041

Volatile Organic Analysis

Lab Segment Serial No. F5033

VOA Sample Laboratory Serial Number: 89-041-30 Date Sampled: 11-07-89

Sample shipped to PNL for analysis

Particle Size Distribution Analysis

Particle Size Sample Laboratory Serial Number: F5033 Date Sampled: 11-07-89

Sample analysis performed at 222-S

Homogenized Solids

Undigested Solids Analysis

Laboratory Serial Number for Sample: F5033 Date Sampled: 11/09/89

Laboratory Serial Number of Duplicate Sample: F5034

Fusion Analysis of Solids

Laboratory Serial Number for Sample: F5038 Date Sampled: 11/09/89

Laboratory Serial Number of Duplicate Sample:: F5039

Laboratory Serial Number of Spiked Sample: N/A

Acid Digestion Analysis of Solids

Laboratory Serial Number for Sample: F5048 Date Sampled: 11/09/89

Laboratory Serial Number of Duplicate Sample: F5049

Laboratory Serial Number of Spiked Sample: F5050

Water Digestion Analysis of Solids

Laboratory Serial Number for Sample: F5043 Date Sampled 11/09/89

Laboratory Serial Number of Duplicate Sample: F5044

Laboratory Serial Number of Spiked Sample: F5045

Iaboratory Notebook Roferencc
WHC-W-313-4
NonWnk NO.

3
Pu;} Nr^

Prepare by._ rtgnnt
v.

H. S. Rich Date:
15iulirlName

04/04/90

Verified by:
Sinmalurc

C. M. Seidel Date:
RimW Name

04-06-90

Approved by: Taylor ^ L. H. Tayl or Date:
tii/'.nenvc M4nVW Name

5L9f9 0
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_JIY"Y "Y .Y.'!'T' :C tl. iE;

SAMPLE NAME : SST,D000033,F5033,H?_Q,UH8VSBk.

FILE NAME : A:\SST\F5Q33. 00'2
---------------------- -----------------------------•--------------------------°

DATE . 15/11/1969 t
--- •
ACQ. RANGE 0.5-150 COUNTS i3693°,

TIME 11:40 f AC6!. MODE : SAMPLE S.N.F. : u.E1F,

CONFIG. 10i.7 SI) ; ACLJ. TIME 410 SEC S.D.U. : 4559

CELL TYPE MAGNETIC (3)t SAMPLE SIZE 4 CONCENTR .: 6.k-]E+46 1P/m1

SAMPLE TYPE REGULAR :
----------------------------

hELl. CONF. 95.00'/.(V) SOLIDS
---------------------------------------

5.9E-03 %
-----------------

MEAN Diameter S.D.

Number, Length . 1.17 Nm 1.14 Ym
Numbe.r, Area . 1.63 Ym 1.83 Y•m

C` Number, Volume 2.92 h'm 2.09 P-rn

Length} Area . 2. 20 p at 4.01 µm

Length, Vc,lume . Ir.61 Y. nl 4.64 prn
Area, Volume 9.35 p.m 14.65 Ym^
Vc.lurne, Moment . 32.30 Y. m c^5.66 Ym

MEDIAN Diameter MODE CONFIDENCE

Number 0.88 pm 0.75 Ym 100.00%
Area . 3.94 Ym 4.75 pm a6.06'/.
Valume 27.96 pm 37.84 rim 99.36Z

CIS

/d ^^f Gtri Rla J(s„( <!S (^^U. ^^.
//^^^f 7
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SAMPLE NAME SST,5000Ca'.-13,t=503:],I°i2u,DC31-l/SGI:
FILE NAME : A:\SST\F5033.002

DATE . 15/11/1909 I ACQ. RANGE 0.5-150 COUNTS : 3693.`i
TIME . 11:40 t ACO. MODE SAMPLE S.N.F. : 0.Sff,
CONFIG. 1 (0.7 51) t (CO. TIME 410 SEC S.D.U. : 4559
CELL TYPE : MAGNETIC (3 ): SAMFLE ^aI?F_ : 4 CONCENTF.: 6.SE+06 41/rn1
SAMPLE TYPE REGULAR I hEGI. CONF. 95.00%(V) 1 SOLIDS . 5.9E-03 X

PROBABILITY NUMBER DENSITY GRAPH

(3^

c^

1^'•

:v

as

Name: SST,BB8B033,F5833,H28,DBB/SBR Local Median : 0.00pn
6.8E+06 &/ml( 99.9z) Local 11ean(nl): 1.14Pm
We at 0.75 pm Local S.D.(nl): O.BBPn

« SCALE RANGE (yNm): 8- 18 » Local Conf(nl):106.00 z
70.Bx^ I

63.8/

56.0'/.

49.ex

42.ez

35.0;c

26.B%

21. 87

14.0z

7.ex

e. e7

Size ( in microns)
Linear Scale

14



SAMPLE NAME SST.D40t>i.33.FSi33aH2peDL-D/SDK

FILE NAME A:\SST\F5i.i33.U1")2

DATE : 15/ 11 / 17279 t ACO. RANGE

TIME. : 11:40 AC(?. MODE

CONFIG. 1 (0.7 SI) t AGG?. TIME

CELL TYPE MAGNETIC (3) 1 SAMPLE SIZE

SAMPLE TYPE :

-------------

REGULAR -I

------------

REG!^-CONF.
------

c).5-15u t COUNTS : 06935

SAMPLE S.N.F. 0.35

41f SEC S.D.U. : 45t.5 9

4 CONCENTR.o 6.GE+06 #/nil

95,00%(V) SOLIDS 8.9E-03 Z

PROBABILITY NUNBER DISTRIBUTION GRAPH

Nare: SST,B080033,F5033,H?.B,DDB/SBR Local Median : 0.00Pr

6.0E+06 B/ml( 99.9z) Local heau(nl): 1.19Pn
Local S.D.(nl): 0.U00a

« SCALE BANCE (Pa): 0- 10 )> Local ConF(nl):100.00 i
100z-1

90.0i-11

BB.Oi -

70. Bi ^

^ 60.Bz^

t° S0.0z-ji

90.0/-i

C:y 30.0i

f,, 20.0z -J

}r 10.Oz-i

^0.07
0

1^4

C!^

--1 ------r ----- T----- ------ F -----I-
1 2 3 4 5 6

fl----- ry -----18

Size ( in microns)
Linear Scale

15



SAMPLE NAME SST a B000033 r f-S033. Hd0 n DB8/56K.

FILE NAME... A:\SST\F5O33.008

0

r+

L(t

DATE 15/11/1909 AC(?. P'<ANOE. 0.5-150 COUNTS : 06935

TIME 11:40 . AC61. MODE. SAMPLE I S.N.F. : U.13`.:i^

CONFIG. : 1(0.7 SI) f ACLI. TIME : 410 SEC I S.D.U. : 4559

CELL TYPE : MAGNETIC (3)1 SAMPLE SIZE : 4 I CONCENTR.: 6.£dE+06 ik/ml

SAMPLE TYPE : REGULAR 1 REQ. CONF. . 95. 04'/. ( V) I '.3OL I DS : £il. W-03 %

PBOBABILI TY UOLUME DENSITY GRAPH

Name: SST,1088833,F5833,H28,Dllll/SBX
8.9E-85 cc/ml(188.8z) Hean(nv): 2.92Pm

%ode at 5.88 pm S.D.(ov): 2.89Pm
« SCALE RANGE (vw): ADJUSTED »

15.8u ^

13.5z ^

12.Bz i

18.5i-'

9.Bz

6.8i

4.5i

3.87

1.Si

B.Bz

_

.

. T-qft-T

Median : 27.98pr
Mean(vm): 3Z.3Dpm
S.D.(vm): 2S.66pr
Conf(vm): 99.36 z

8

Size (in microns)
Linear Scale

16



SAMPLE NAME : SST,EiO174903,1=50:33,H29,UFlI3/SC11<

FILE NAME : A: \SST\L°5031. U02

,..^^

C.')

r4^

(.n

DATE . 15/11/19G9 ACGl. RANGE : U.F-150 COUNTS : t36935

TIME ACU. MODE: : SAMPLE S.N.F. : 0.05

CONFIG. 1 (0.7 Si) t HCG. TIME : 410 SEC S.D.U. : 45359

CELL TYPE : MAGNETIC (3) t SAMPLE SIZE : 4 CONCENTR.: 6.EUEi-06 1F/ml

SAMPLE TYPE : REGULAR f REG'. CONF. . 95.00%(V) t SOLIDS . 17.9L:.-03 %

PROBABILI TY UOLUME DIST RI BUTION GRAPH

Nare: SST,B080033,F5033,H2O,DDD/SBR
8.9E-8S cc/ml(100.0z) Hean(nv): 2.921na

S.D.('nv): 2.09Pm
(C SCALE RANGE (Pr): ADJUSTED ))

1007 ^

90.8i -Ii

80.0i-1

78. 0i -j

68.0i -ji
S0.0%'

40. et-i

30.ex

20.8% ^

10. 0x ^

Median : 27.98Pa
Mean(vm): 32.30pm
S.D.(vm): 25.66pm
ConP(vu): 99.36 z

8.8i _____ _____ ____ ____ _____ ____ _____ ____ ____i_ r_ r_ ^_ r_ ^_ r_ ^__ r_____i
r 8 11 22 33 44 SS 66 77 80 99 110

^ Size (in microns)
Linear Scale

87+

17
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Single Shell Tank Project

Tank: 241-U-110
Core: 5
Segment: 4
Customer ID: 89-041

Laboratory ID:

pH

%Woter

Approved by,:

Verified by:

Approved by:

q} } :4 '! 5? Q !) ^.' 4

Check
Standard

F5032

100.30%

99.10%

Untreated Sample Results

Blank

F5053

5.67

8.8 mg

Sample

F5033

12.71

38.80%

L. H. Taylor

H.S. Rich

C.M. Seidel

L.H. Taylor

4/03/90

Sample Check
Duplicate Standard

F5034 F5036

12.92 100.00%

39.10% 95.00%

Date:

Date:

Date: 5/9/90
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Analytical Batch

Lab Segment Serial No.: F5033 Customer ID.: 89-041

pH of the solid sample

Technologist 6C269 M. Franz

19

20

21

22

Prepa d b H. S. Rich Date: 04/06/90_
tiignatut I'dmnl Name

Verified by: .... C. M. Seidel Date: 04/06/90
^nuluro Pdnted Name

Approved by:G^?^ L.H. Taylor Date:^9190
ignnturu iint.d Name

a

0

W

N

^

Instrument AL1 0653

Procedure / Rev LA-212-103/A-3

Date 11/22/89

Temperature 24.7

Starting Time 13:00

Ending Time 15:30

Chemist R. E. Brandt

Description Lab. Id.

1 Initial Check Standard F5032

2 Blank F5053

3 Sample of 89-041 F5033

4 Duplicate of 89-041 F5034

5 Final Check Standard F5036

6

7

8

10

1

Description Lab. Id.

12

13

14

15

16

17

18

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 72011/5.0 ml 5.0 ml
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Analytical Batch

Lab Segment Serial No.: F5033 Customer ID.: 89-041

% Water in Sample 89-041

Instrument N/A

Lab. Id.

12

13

14

15

16

17

18

19

20

21

22

Prepared by: H. S. Rich Date:. May 4, 1990
. ure

I

S, Pnmal N

Verified , C. M. Seidel Date: May 4, 1990
' Yi amrv Primcd N^m^c

Approved
tiiFnnw

^,H. Taylor Daic•
m^^d Nune

5j9f90---

Procedure/Rev LA.564-101/D-1

Technologist 68598 R.D. Hale

Date 11/28/89

Temperature 120 C

Starting Time 10:00 11/27/89

EndingTime 10:00 11/28/89

Chemist R.E. Brandt

Description Lab.ld.

1 InitialCheck Standard F5032

2 ReageniBlank F5053

3 Sample 89-041 F5033

4 Du p licate of 89-041 F5034

5 Final Check Standard F5036

6

7

8

10

11

Description

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 11C11AG/1.0g. 1.0 gram
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KOH FUSION ANALYSIS



91; 2'15^)t1 61'739

Single Shell Tank Project

Tank: 241-U-110
Core: 5
Segment: 4
Customer ID: 89-041

Check
Standard

Laboratory ID: F5037

Fusion Digestion (First Digestion)

Fusion Analsysis
Laboratory Results of Solids
Units are Sample Wet Weight

Blank Sample Sample Spike of Check
Duplicate Sample Standard

F5052 F5038 F5039 F5040 F5041

3.03 g/L 3.4 g/L

Total Alpha 95.10% <2.42E-04 uci/L 3.63E-01 uci/g 4.38E-01 uci/g * 86.40%
Total Beta 95.40% <5.58E-04 uci/L 1.08E+03 uci/g 1.14E+03 uci/g * 94.80%

Uranium 108.30% 0.359 ug/L 2.16E+03 ug/g 2.89E+03 ug/g 113.30% 98.60%

Fusion Digestion (Second Digestion) 1.92 g/L 1.73 g/L

6EA

Cs-137 102.80% <6.32E-02 uci/L 4.84E+01 uci/g 4.29E+01 uci/g 106.00% 102.10%

* Ratio of Standard To Spike Insufficient To Calculate Spike Recovery.



Single Shell Tank Project

Tank: 241-U-110
Core: 5
Segment: 4
Customer iD: 89-041

Fusion Analysis

Sample Results on Laboratory Digestions

Check Blank Sample Sample Spike of Check

Standard Duplicate Sample Standard
Laboratory ID: F5037 F5052 F5038 F5039 F5040 F5041

Fusion Digestion ( First Digestion) 3.03 g/L 3.4 g/L

Total Alpha 95.10% <2.42E-04 uci/L 1.10E+00 uci/L 1.49E+00 uci/L * 86.40%

Total Beta 95.40% <5.58E-04 uci/L 3.28E+03 uci/L 3.88E+03 uci/L * 94.80%

Uranium 108.30% 0.359 ug/L 6.55E-03 ug/L 9.82E-03 ug/L 113.30% 98.60%

Fusion Digestion ( Second Digestion) 1.92 g/L 1.73 g/L

GEA

Cs-137 102.80% <6.32E-02 uci/L 9.29E+01 uci/L 7.42E+01 uci/L 106.00% 102.10%

* Ratio of Standard to Sample was insufficient to calculate the spike recovery.
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Analytical Batch

Lab Segment Serial No.: F5033 Customer ID.: 89-041

Fusion Dissolution

Starting Time 10:30

13

20

04/06/90
Siy, nn; Pdntcd Name

Verified by: C. M. Seidel Date: 04/06/90
$f4- PrinuIName

Approved by - ' ^./^•T^ir Date• 8^0^9d
Signatm'c Rui4r1 Name

Instrument N/A

Procedure/Rev LA-549-141/A-0

Technologist 66598 R. D. Hale

Date 11/22/89

Temperature 450 C

Ending Time 2:30

Chemist S. A. Catlow

Description Lab. Id.

1 Reage nt Blank F5052

2 Sample 89-041 F5038

3 Duplicate 89-041 F5039

4

5

6

7

8

10

1

Description Lab. Id.

12

14

15

16

17

18

19

21

22

Primary Book Second Book Third Book Final Volume

Standard T e
No. &Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

Prepar by. H. S. Rich Date:
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Analytical Batch

Lab Segment Serial No.: F5033 Customer ID.: 89-041

Second Fusion Dissolution

Technologist 6B598 R. D. Hale

20

22

Prepared H. S. Rich
PrimN Nmc

Date: May 4, 1990

Verified by: C. M. Seidel Date: May 4, 1990
tii'lure RimwlNaum

Approved by* ^
^iia^^

L. H. Taylor
P. iuidName

W

5/9/90^ Datc'
-- -

Instrument N/A

Proccdure/Rev LA-549-141/A-0

Date 4-30-90

Temperature 450 C

StartingTime 08:30

Ending Time 10:00

Chemist S. A. Catlow

Description Lab. Id.

1 Reagent Blank F5052

2 Sample 89-041 F5038

3 Duplicate of 89-041 F5039

4

5

6

7

8

10

1

Description Lab.Id.

12

13

14

15

16

17

18

19

21

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A



Analytical Batch
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Lab Segment Serial No.: F5033

Instrument WA57277

Procedure / Rev t-A-548-101/A-2

Technologist

E

6C269 M. Franz

Date 11/29/89

Temperature N/A

StartingTime 07:30

Ending Time 14:30

Chemist S. A. Catlow

Description Lab. Id.

1 In itial Check Standard F5037

2 Reagent Blank F5052

3 Sample 89-041 F5038

4 Dup licate of 89-041 F5039

5 S ike of 89-041 F5040

6 Final Check Standard F5041

7

8

10

11

Customer ID.: 89-041

Total Alpha + Total Beta

Fusion Dissolution
Detector 16
Samples were prepared in batch, but

counted randomly.

:J
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Lab. Id. I

14

16

17

18

19

21

Primary Book Second Book Third Book Final Volume

Standard T e
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 83644/10 mL 10 mL

Spike 831344/10 mL Sample/5 ul 10.005 mL

Prepared
- •,gnnwm

H. S. Rich
Pdwml Namc

Date: May 4, 1990

Verified by:
--

C. M. Seidel Date: May 4, 1990
-nxlurv Prinu:d Name

Approved by;, ^^ ^_ N Ta 1 or Dnte:---------
5/9/90

-, , ^ 4,;,n.U a ,,,,.•,,;,, ., ^,^ .
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Single Shell Tank

Calibration Record

Phase

I-A

241 60
Analyte: Am Co

Procedure LQ-508-002 Revision: A-0

Instrument:Detector #16 Property Number: WA63999

Technologist: R. A. Jones Payroll Number: 65801

Date: 2-27-88

Calibration Standard ID: 36B40A4; 36B40B4; 36B40C4

Analyte Concentration: N/A

Type of Calibration: Efficiency

Dilution Concentration

Instrument Reading

Units =

1

2

3

4 SEE ATT CHED SHEETS

5

6

7

8

9

10

Comments:

Prepare b:
ti'n+iure

Ii. S. Rich Date:
flutlrd Namv

May 4, 1990

Verifiedby:
' ynawrc

C. M. Seidel Date:
I'riNM Nxme

May 4, 1990

nPProvcd L. H. Taylor Date:
Sigunm • NtinmtNum.•

May 9, 1990



CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LG!-508-002

DETECTOR No. 16
TIME ZERO DATE (HD): 15883

RADIONUCLIDE: Co-60 ' DATE COUNTED 5" (HD) 15954
HALF LIFE: 1925 DATE COUNTED 2" (HD) 16298
COUNT TIME: 5 DATE COUNTED 1" (HD) 15917
CPM BKG: 8
CPM 1" BKG: 8 CALIB RATED BY: RA JONES HD 0 09/25/44

STANDARD S IZE DATE TIME COUNTS @ COUNTS 0 COUNTS (Y COUNTS C^
ID 0 DEG. 90 DEG. 180 DEG. 270 DEG.

32940A8 1 04/24/88 1200 113109 111016 110133 111447

32B4087 1 04/24/88 1200 204475 206864 207083 20G310

32B40C7 1 04/24/88 1200 300283 298335 294777 296162

W

.-r

32E340A4 2 05/31/88 1200 90965 89136 88796 88938
%0

32B4093 2 05/31/88 1200 168475 166598 166421 168782
C:)

,^p,. 32H40C4 2 05/31/88 1200 254942 292194 253139 256756

in

32B40A5 5 06/17/88 1200 81186 80053 81855 80106

32P40P6 5 06/17/88 1200 158490 161830 157312 163104

32B40C5 5 06/ 17/88 1200 C_̂68479^ C_^'"uiu'088 233428 231241

^4

29



STANDARD SIZE
ID

32B40A8 1"

32B4087 1"

32B40C7 1"

RVERAGE, 1"

STANDARD
ID

32B40A3 c"

32B40B3 2""
^

..,.. 32B40C4 2"

AVERAGE, 2" _

Q
STANDARD

e'` ID

I a 32B40A5 J"
^S

32B40B6 5"

32B40C5 5"

AVERAGE, 5" _

^
----------------
NEW EFFS FOR DET

STD AVE DECAY
VALUE CF'M CORR

69550 22272 1.01

134700 41224 1.01

201000 59465 1.01

0.3112 +/- @95/. 0.0243

STD AVE DECAY
VALUE CPM CORR

71060 17873 1.16

135500 33495 1.16

200800 50833 1.16

0.2910 +/- @95% 0. 007Q

STD AVE DECAY
VALUE CPIq CORR

70160 16141 1.03

13570(.) 32018 1. 03

201900 46293 1.03

0. 2378 +/- id95'/. 0.0073

16 Co-GO 1 " =

DECAY CORR
CPIyI

22547

41731

60197

7.81 %

DECAY CORR
CPM

20753

38893

590•c5

2.41 '/.

DECRY CORR
CPM

16559

32847

47492

3.08 '/.

0.3112

5" =-

EFFICIENCY

0.3242

0.3098

0.2995

ON 04/24/88

EFFICIENCY

0.2921

0.2870

0. 2940

ON 05/10/89

EFFICIENCY

0. 2360

0.2421

0.2352

ON 05/31/88

^c" =

0.2378

0.2910

30



CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LO-508-002

C^k

^

;'+A

S:+

DETECTOR No. 16 5" STD TIME ZERO DATE (HD): 13367
"('IME ZERO DATE (HD): 15883

RADIONUCLIDE: Arn-2141 DATE COUNTED 5" (HD) 15860
HALF LIFE: 157800 DATE COUNTED 2" (HD) 16298
COUNT TIME: 5 DATE COUNTED 1" (HD) 15917
CPM bKG: 0.5
CPM 1" FiKG: 0.5 CALIBRATED BY: RA JONES HD 0 09/25/44

STANDARD SIZE DATE TIME COUNTS i-d COUNTS @ COUNTS @ COUNTS C^
ID 0 DEG. 90 DEG. 180 DEG. 270 DEG.

3GB40A7 1 04/25/88 1200 88249 88650 88197 88524
36840A8 1 04/25/88 1200 87657 86696 8739G 87208
36B4087 1 04/25/88 1200 153949 153455 153519 153879
3684088 1 04/25/88 1200 159185 159612 159046 158672
36840C7 1 04/25/88 1200 224092 223920 224469 225263
36H40C8 1 04/25/88 1200 219897 221702 221080 220950

36940R4 2 05/10/89 1c00 66063 66703 66300 66314

3654084 2 05/10/89 1200 122898 122457 122769 122929

36840C4 2 05/10/89 1200 178443 179133 178587 177410

43816N 5 02/27/88 1200 67302 66084 69151 70103

438160 5 02/27/88 1200 11 2955 117083 116239 116860

438160 5 02/27/88 1200 185670 190640 192034 187717

31
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cr%

STANDARD SIZE STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CF'Irl CORR CPM

36840A7 1" 62710 17681 1.00 17683 0.2820
36840A8 1" 60570 17447 1.00 17450 0.2881
3684087 1" 109900 30740 1. Uo 30744 0.2797
36E4088 1" 109800 31825 1.00 3183o 0.2879
36L- 40C7 1" 159700 44887 1.00 44893 0.2811
36H40C8 1" 159800 44181 1.00 44188 0.2765

AVERAGE, 1" = 0.2829 +/- @95% 0.0100 3.54 % ON 04/24/88

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM

36840A4 2" 61210 13268 1.00 13292 0.2172

36B4084 2" 111700 24552 1.00 24596 0. 2202

36840C4 211 160600 35678 1.00 35743 0.2226

AVERAGE, 2" = 0.2E00 +/- @95% 0.0053 2.41 V. ON 05/10/89

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM

43b16N 5" 62090 13632 1.01 13782 0.2220

438160 5" 106400 23157 1.01 23412 0.2200

438160 5" 181900 37803 1.01 38219 0.2101

AVERAGE, 5" = 0. 2174 +/- @95'/. 0.0125 5.74 % ON 02/27/88

---------
NEW EFFS

--------
FOR DET

--------
16

----------
Ara-241

---------
1" =

------------
0.2829

-------
2" =

----------
0.2200

5" = 0. 2174

32



PAGE 9

ALPHA
------

BETA EFF.
---------

DETECTOk #16
------------

ISOTOPE
-----°-

1"
------

2"
° -°----

5°
---------

DATE1"
--------------

DATE2" DATES"
--------------

AM241
--°----

.2b61
-------

.2211
-------

.2107
----------

022290
--------------

022290 022290
--------------

C060
--------

.2991
------

.2877
--------

.2502
-----------

022290
--------------

022290 022290
--------------

Sscb5
--------

.
------

.
-- ---------------- -------------- --------------

Y83
--------

.
--- --

.
- ------ - - - - - - ----

0"' Sk59

-

.

-

.

--- - --- --------- - - ----------

------ -
SR90

-------

.

--------

.

--------- - -------- ------ -------°-----

n ------- ------- --- ----- ----- ----- ----------------------------
Y90

C^ ------- ------ - -------- - --------- ---°-------- ---------------
SRY90
-------- ------ -------- ---------- ---------- ---- --------------
TC99
------- ------- ------------------ -------------- -------- ------
RU103
--"---------- - -------- - - -

^ RURH106
----- -

----- - - --- _- ___-_-__

-

S8125
--^----

-- -----

-------

--------

--------

----------

----------

-------------

---

---------------

^
CS134

----------- ----------- --

C• ------- ------- ------------ ------ -------------- --------------
CS137
--------

.4316
----- -

.
--------- -- - -

032489
-

CEPR144
-------------°--

- - --- ---------------------------

PM147
---- ----

.2117
-------

------
.

--------

---------

---------

--------------
032489

--- -

--------------

SM151
-------- -- ----- -

---------- --------- -----

SN113
-------- -- -----

-------

------ -

--------- ---------- ------------------

ZRN895
------ --

.
----- --

-

.
--------

---------

--------- -

-------------

-------------

--------------

---- ----------
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ALPHA BETA EFF. DETECTOR 016
---------------- -----------

ISOTOPE
- -

1"
---- --

2"
---------

5"
----------

DATE1" OATE2° DATES"
----------------------- °------- -

AM241
-------

-
.2829

-------
.2200

--------=
.2174
-°----°-

042688 051289 022988
---------------------------

C060
----°-

.3112
-------

.2910
---------

.2378
-------° -

060188 051289 061688
------=--------------------

SR85
---°°

.
-------

.
---------°----------------------------°-----

Y88
-°-°-

.
-------

.
---°------°---------------------------------

SR89 . .
---------

C::^
--------
SR90

------
.

--------
.

------------------- ---------

1." ------_-
Y90

.•----- °--------------------------------------------

er.. -------------- --------------------°------------------------
SRY90

Q -------- -----°----------------°---------------------------
TC99
-_______

.._------r---------°------------------ --------------
RU103
------°

.
----- -

.
------- ----- - -- -

f"- RURH106
.-----

- -

----

----- ------ --- - -------------

-- -
58125
--------

-------
.
-------

----
.

--------

--------••_

-°

------------------------__-

CS134 . .
- ------ ---------------------------

^
----------------.._----------------°- °---------------------
CS137 .4316 . 032489

^ --------------°--------------------------------------------
CEPR144
------°

.
----°-

.
------------------°------------ °=

P.M147
--------

.2117
--°°-

.
°---------- -

------ ----
032489

SM151
--------

.
-------

.
----

°--- ---------------------------

SN113
---°---

.
-----°

----
.

--------

----------

---- -

---------------------------

zRNa95
--------

.
---------------

- ----

----------

°-------------------------

---------------------------
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Lab Segment Serial No.: F5033

Instrument 401934

Procedure / Rev LA-548-121/C-2

Technologist 6B598 R. D. Hale

Date 5/2/90

Temperature N/A

StartingTime 13:00

Ending Time 14:00

Chemist S. A. Catlow

Description Lab. Id.

1 Initial Check Standard F5037

2 Reagent Blank F5052

3 Sample of 89-041 F5038

4 Du p licate of 89-041 F5039

5 S p ike 89-041 F5040

6 Ending Check Standard F5041

7

8

10

11

Customer ID.: 89-041

GEA Analysis

Second Fusion Dissolution

Samples are prepared in batch, but counted
randomly.

Lab. Id.

12

14

16

17

18

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 122B44/500uL 22 mL

Spike 122B44/500uL Sample/100uL 22 mL

Prepared by:
tilhll.ll ( l•

S. A. Cervantes
tlNltaYt Name

JI

Verified by: C. M. Seidel
Signnlutc Printcd Name

A d bpprove y:
Signulu e Ihin0.dN:dnc

Date: 8-10-90

Date: 8-10-90

:^-^U
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Single Shell Tank

Calibration Record

Phase

I-A

Analyte: Mixed Isotope Standards

Procedure L -508-003 Revision: A-0

Instrument: GEA Detector #3 Property Number: WA_77228

Technologist: J. L. Anderson Payroll Number: 6 1 41 3

Date: 02 07 89

Calibration Standard ID:

Analyte Concentration: N/A

Type of Calibration: Ganma Energy Anal sis Efficienc

Dilution Concentration

Instrument Reading

Units =

1

2

3 See
4

5

6

7

8

9

10

Comments:

Prepared by.
^gnai m

H. S. Rich Date:^.tay 4 19,90
Ru&dNamc

01-2
Verified by:__

ti , umre
C. M. Seidel Date_

1'nnlnl Name
May 4, 199 0

Approved by-7,
5igimiw

L. H. Taylor Date:
Riuld Nemu

May 9, 1990
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DETECTOR:

GEOMETRY CODE:

GEOMETRY DECSRIPTION:

CALIBRATION DATE:

ANALYST(S):

STANDARD ID:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

3
41
22 ML LIQUID, POS I

2-JuL-89
J. L. ANDERSON/M. R. DOWELL
56B40 D1

EFFICIENCY ( COUNTS/GAMMA)

59.536 2.833765E-02
88.032 2.881764E-02

122.0614 2.756557E-02
165.853 2.270614E-02

279.1967
391.668 1.285730E-02
513.99
661.65 7.841011E-03

898.021 5.779292E-03
1173.237 4.773005E-03
1332.501 4.278530E-03
1836.129 3.371238E-03

LOG(EFF) -1.113845E+01
+ 3.484260E+00 *LOG(ENERGY)
+ -3.990659E-01 *LOG(ENERGY)'2

LOG(EFF) _ -2.052334E+01
+ 9.121738E+00 *LOG(ENERGY)
+ -1.553578E+00 *LOG(ENERGY)'2
+ 8.018036E-02 *LOG(ENERGY)'3

PROCEDURE LO-508-003

3
42
22 ML LIQUID, POS 2

2-JuL-89
J. L. ANDERSON/M. R. DONELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

59.536 7.455306E-03
88.032 7.462748E-03

122.0614 7.578302E-03
165.853 6.965814E-03

279.1967
391.668 3.596591E-03
513.99
661.65 2.318396E-03

898.021 1.824191E-03
1173.237 1.461179E-03
1332.501 1.321243E-03
1836.129 1.011332E-03

37
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EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:

GEOMETRY CODE:

GEOMETRY DECSRIPTION:

CALIBRATION DATE:

ANALYST(S):

STANDARD ID:

ENERGY (KEV)

EOUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) _ -6.838496E+00
+ 8.819509E-01 *LOG(ENERGY)
+ -9.970528E-02 *LOG(ENERGY)'2

LOG(EFF) = 3.082260E-01
+ -1.410839E+00 *LOG(ENERGY)
+ 1.042898E-01 *LOG(ENERGY)'2
+ -5.874725E-03 *LOG(ENERGY)'3

PROCEDURE LO-508-003

3
43
22 ML LIQUID, POS 3

2-Ju(-89
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY ( COUNTS/GAMMA)

59.536 2.020462E-03
88.032 1.924344E-03

122.0614 2.027231E-03
165.853 1.712371E-03

279.1967
391.668 1.056509E-03
513.99
661.65 7.115743E-04

898.021 5.243928E-04

1173.237 4.551585E-04

1332.501 4.223636E-04

1836.129 3.139091E-04

LOG(EFF) _ -5.300788E+00
+ -3.550643E-01 *LOG(ENERGY)
+ 3.272635E-02 *LOG(ENERGY)'2

LOG(EFF) _ -9.815549E+00
+ 2.402920E+00 *LOG(ENERGY)
+ -4.428877E-01 *LOG(ENERGY)'2
+ 2.059131E-02 *LOG(ENERGY)'3

38



************************************
* *
* GAMMA SPECTRUM ANALYSIS *
* *
************************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOU

A N A L Y S I

MCA UNIT NUMBER: 2 /
DETECTOR NUMBER: 3 /
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION:
NUMBER OF BACKGROUND CHANNELS:

3E HANFORD 04-MAY-90 12:32:12

S PARAMETERS

ADC UNIT NUMBER: 3.0
GEOMETRY NUMBER: 41

5
4 ON EACH SIDE OF PEAK

PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
BROR QUOTATION: 1.00 SIGMA UNCERTAINTY

L'LD CALCULATION PERFORMED
^4LTIPLET ANALYSIS PERFORMED

AffALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3615
ANALYZED BY: AJ
^
ShMPLE DESCRIPTION: F5037-6530
'GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

COLLECT STARTED ON 2-MAY-90 AT 16:49:10

CRLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3008. SECONDS
DEAD TIME: 0.27 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

1
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r5037-6ss0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:32:12

PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND
CHANNEL KEV KEV COUNTS

1C 59.59 30.38 1.34 1659.
2C 63.96 32.56 1.34 1598.
3C 73.00 37.08 1.34 1471.
4C 1126.58 563.34 1.45 689.

5C 1138.93 569.51 1.45 731.

6 1209.70 604.88 1.60 778.
7 1323.58 661.79 1.69 569.
8C 1591.91 795.90 1.66 533.
9C 1604.02 801.96 1.66 497.

10 2346.60 1173.25 1.98 405.
11 2665.04 1332.54 1.92 115.

°!12 2730.71 1365.39 1.82 45.
113 2921.99 1461.09 2.01 32.

.,n.
ERROR QUOTATION AT 1.00 SIGMA
ftAK CONFIDENCE LEVEL AT 85.090

n- MULTIPLET ANALYSIS CONVERGED NORMALLY

?_n

.^

NET AREA ERROR
COUNTS %

387. 14.9
2579. 4.8
616. 9.9
428. 9.2

851. 7.5

5902. 1.5
11089. 1.0
3952. 2.4
357. 12.0
5529. 1.5
5058. 1.5
120. 13.4
677. 4.1

NUCLIDES

CE-144
1-129
CS-134,
EU-152
CS- 134,

BI-207
CS-134
CS-137
CS-134
CS-134
CO-60
CO-60
CS-134
K-40

a
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:32:12

SAMPLE: F5037-6530
DATA COLLECTED ON 2-MAY-90 AT 16:49:10
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
, A- 13
B -140
!^A-141
BE-7
'$1-207

1
212

' -214
&D-109
CE-139
^GE-141
CEPR144
C0-56
C,^-57
C -58
CII-60
CR-51
C-''s-134
CS-136
C"5-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

RADIONUCLIDE ANALYSIS REPORT

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

LLD<8.95E-01
LLD<1.81E-01
LLD<8.65E-01
LLD<1.77E-01
LLD<9.61E-02
LLD<1.83E-01
LLD<1.65E-01
LLD<2.15E-01
LLD<4.61E-01
LLD<7.33E-01
LLD<5.00E-01
LLD<1.76E+00
LLD<1.93E-01
LLD<2.76E+00
LLD<1.32E+00
LLD<1.92E+00
LLD<1.04E-01
LLD<1.66E-01
LLD<1.42E+00
LLD<1.96E-01
LLD<8.91E-02
LLD<2.00E-01

2.13E+01
LLD<1.25E+00

1.25E+01
LLD<1.98E-01

2.99E+01
LLD<2.61E-01
LLD<9.68E-01
LLD<4.34E-01
LLD<3.17E-01
LLD<5.07E-01
LLD<2.18E-01
LLD<1.40E-01
LLD<1.78E-01
LLD<3.32E-01
LLD<1.91E-01
LLD<3.07E-01
LLD<4.89E-01

2.85E+01
LLD<4.11E+01
LLD<1.27E-01
LLD<3.96E-01
LLD<5.47E+00
LLD<1.15E-01
LLD<4.30E-01
LLD<2.18E-01

LLD<8.95E-01
LLD<1.81E-01
LLD<8.65E-01
LLD<1.77E-01
LLD<9.61E-02
LLD<1.83E-01
LLD<1.65E-01
LLD<2.15E-01
LLD<4.61E-01
LLD<7.33E-01
LLD<5.OOE-01
LLD<1.76E+00
LLD<1.93E-01
LLD<2.76E+00
LLD<1.32E+00
LLD<1.92E+00
LLD<1.04E-01
LLD<1.66E-01
LLD<1.42E+00
LLD<1.96E-01
LLD<8.91E-02
LLD<2.00E-01

+-3.39E-01 2.13E+01
LLD<1.25E+00

+-3.15E-01 1.25E+01
LLD<1.98E-01

+-3.70E-01 2.99E+01
LLD<2.61E-01
LLD<9.68E-01
LLD<4.34E-01
LLD<3.17E-01
LLD<5.07E-01
LLD<2.18E-01
LLD<1.40E-01
LLD<1.78E-01
LLD<3.32E-01
LLD<1.91E-01
LLD<3.07E-01
LLD<4.89E-01

+-1.20E+00 2.85E+01
LLD<4.11E+01
LLD<1.27E-01
LLD<3.96E-01
LLD<5.47Et00
LLD<1.15E-01
LLD<4.30E-01
LLD<2.1BE-01

+-3.39E-01

+-3.15E-01

+-3.70E-01

+-1.20E+00
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F5037-6530

MN-56 LLD<2.22E-01 LLD<2.22E-01
NA-22 LLD<1.68E-01 LLD<1.68E-01
NA-24 LLD<1.20E-01 LLD<1.20E-01
NB-94 LLD<1.84E-01 LLD<1.84E-01
NB-95 LLD<1.88E-01 LLD<1.88E-01
NB-97 LLD<1.05E+00 LLD<1.05E+00
NP-238 LLD<9.51E-01 LLD<9.51E-01
NP-239 LLD<7.97E-01 LLD<7.97E-01
PA-233 LLD<3.29E-01 LLD<3.29E-01
PA-234M LLD<4.32E+01 LLD<4.32E+01
PB-210 LLD<4.53E+00 LLD<4.53E+00
PB-212 LLD<2.70E-01 LLD<2.70E-01
PB-214 LLD<3.89E-01 LLD<3.89E-01
P0-210 LLO<1.56E+04 LLD<1.56E+04
P0-214 LLD<6.00E+03 LLD<6.00E+03
P0-216 LLD<1.18E+04 LLD<1.18E+04
PU-239 LLD<1.22E+03 LLD<1.22E+03
PU-241 LLD<4.42E+04 LLD<4.42E+04
RA-224 LLD<2.85E+00 LLD<2.85E+00
RA-226 LLD<2.97E+00 LLD<2.97E+00
RB-88 LLD<1.23E+00 LLD<1.23E+00
9-89 LLO<1.17E+00 LLO<1.17E+00
N-220

^
LLD<1.59E+02 LLD<1.59E+02

U-103 LLD<1.85E-01 LLD<1.85E-01
RURH106 LLD<3.52E+00 LLD<3.52E+00
SB-124 LLD<3.79E-01 LLD<3.79E-01
0-125 LLD<1.30E+00 LLO<1.30E+00
$,^ 46 LLD<2.49E-01 LLD<2.49E-01
S^-75 LLD<1.94E-01 LLD<1.94E-01
$N-113 LLD<2.40E-01 LLD<2.40E-01
SR-85 LLD<1.80E-01 LLO<1.80E-01
SR-91 LLD<2.96E-01 LLD<2.96E-01
SR-92 LLD<1.79E-01 LLD<1.79E-01
TA'-182 LLD<7.30E-01 LLD<7.30E-01
TC-99M LLD<9.31E-02 LLD<9.31E-02
TE-123M LLD<1.00E-01 LLD<1.00E-01
T.€-125M LLD<2.50E+01 LLD<2.50E+01
TE-132 LLD<1.29E-01 LLD<1.29E-01
TRti228 LLD<5.15E+00 LLD<5.15E+00
TL-208 LLD<1.99E-01 LLD<1.99E-01
U-235 LLD<1.80E-01 LLD<1.80E-01
U-237 LLD<5.22E-01 LLO<5.22E-01
W-187 LLD<6.08E-01 LLD<6.08E-01
XE-131M LLD<4.39E+00 LLD<4.39E+00
XE-133 LLD<1.72E-01 LLD<1.72E-01
XE-133M LLD<1.10E+00 LLD<1.10E+00
XE-135 LLD<1.27E-01 LLD<1.27E-01
XE-138 LLD<9.73E-01 LLD<9.73E-01
Y-88 LLD<1.17E-01 LLD<1.17E-01
Y-91 LLD<6.81E+01 LLD<6.81E+01
Y-91M LLD<2.24E-01 LLD<2.24E-01
ZN-65 LLD<5.35E-01 LLD<5.35E-01
ZR-95 LLD<3.28E-01 LLD<3.28E-01
ZR-97 LLD<1.78E-01 LLD<1.78E-01

------------------- -------------------
TOTAL 9.23E+01 +-1.34E+00 9.23E+01 +-1.34E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 2.15E-09 UC/LI
TOTAL MEASURED ACTIVITY = 9.23E+01 ( +-1.34E+00) UC/LI
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P5037-6530

% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

59.59 30.38 387. 14.9 6.34E+00
63.96 32.56 2579. 4.8 4.01E+01
73.00 37.08 616. 9.9 8.81E+00

1126.58 563.34 428. 9.2 1.57E+01
1138.93 569.51 851. 7.5 3:15E+01
1604.02 801.96 357. 12.0 1.81E+01
2730.71 1365.39 120. 13.4 9.55E+00

t;+

E,.

^

irll

:`tii

rF.

♦
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************************************
* *
* GAMMA SPECTRUM ANALYSIS *
* *
************************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:36:32

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
RROR QUOTATION: 1.00 SIGMA UNCERTAINTY

LLD CALCULATION PERFORMED
MkitLTIPLET ANALYSIS PERFORMED

AFtALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3616
RALYZED BY: AJ

$.AMPLE DESCRIPTION: F5052
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA
AMALYSIS LIBRARY FILE: ANL000

CD'LLECT STARTED ON 2-MAY-90 AT 17:59:04

COLLECT LIVE TIME: 3000. SECONDS
rr REAL TIME: 3003. SECONDS

DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

,
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:36:32

PEAK A N A L Y S I S '

PK CENTROID ENERGY FWHM BACKGND
CHANNEL KEV KEV COUNTS

1 704.00 352.21 1.37 218.
2 1021.91 511.04 1.73 145.

3 1166.98 583.53 1.92 119.
4 1218.83 609.44 1.57 95.

5 1323.96 661.98 1.40 102.
6 1822.73 911.29 1.66 72.
7 2921.84 1461.02 2.09 16.

ERROR QUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%
.^

%f^.

CD

cr

in

f

^.^

NET AREA ERROR NUCLIDES
COUNTS %

119. 20.3 PB-214
129. 16.5 RN-222,I-133,

TL-208,NA-22,
ZN-65,RH-106

110. 17.6 TL-208
161. 12.2 BI-214,

RU-103
89. 20.4 CS-137
82. 20.1

657. 4.0 K-40

,
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:36:32

SAMPLE: F5052
DATA COLLECTED ON 2-MAY-90 AT 17:59:04
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

AC-228 LLD<1.50E-01 LLD<1.50E-01
AG-108M LLD<3.49E-02 LLD<3.49E-02
AG-110M LLD<5.72E-02 LLD<5.72E-02
AM-241 LLD<5.04E-02 LLD<5.04E-02
AM-243 LLD<3.04E-02 LLD<3.04E-02
AR-41 LLD<6.76E-02 LLD<6.76E-02
AU-198 LLD<3.17E-02 LLO<3.17E-02
BA-133 LLD<5.48E-02 LLD<5.48E-02

139 LLD<1.47E-01 LLD<1.47E-01
-140r LLD<1.45E-01 LLD<1.45E-01

8A-141 LLD<1.42E-01 LLD<1.42E-01
BE-7 LLD<3.45E-01 LLD<3.45E-01
ST-207 LLD<3.61E-02 LLD<3.61E-02

212 LLD<6.39E-01 LLD<6.39E-01
-214F 3.83E-01 +-4.68E-02 3.83E-01 +-4.68E-02

ED-109 LLD<6.11E-01 LLD<6.11E-01
CE-139 LLD<3.32E-02 LLD<3.32E-02
CrE-141 LLD<5.49E-02 LLO<5.49E-02
CEPR144 LLD<4.61E-01 LLD<4.61E-01
CO-56 LLD<4.42E-02 LLD<4.42E-02
Cq-57 LLD<2.94E-02 LLD<2.94E-02
Cd-58 LLD<4.79E-02 LLD<4.79E-02
CA.-60 LLD<5.12E-02 LLD<5.12E-02
CR-51 LLD<2.96E-01 LLD<2.96E-01
C°S•-134 LLD<5.57E-02 LLD<5.57E-02
CS-136 LLD<4.60E-02 LLD<4.60E-02
C^-131 1.20E-01 +-2.46E-02 1.20E-01 +-2.46E-02
CS-138 LLD<1.06E-01 LLD<1.06E-01
EU-152 LLD<2.75E-01 LLD<2.75E-01
EU-154 LLD<1.52E-01 LLD<1.52E-01
EU-155 LLD<1.06E-01 LLD<1.06E-01
FE-59 LLD<1.05E-01 LLO<1.05E-01
HF-181 LLO<3.92E-02 LLD<3.92E-02
HG-203 LLD<3.60E-02 LLD<3.60E-02
1-131 LLD<3.68E-02 LLD<3.68E-02
1-132 LLD<4.25E-02 LLD<4.25E-02
1-133 LLD<3.60E-02 LLD<3.60E-02
1-134 LLD<6.60E-02 LLD<6.60E-02
1-135 LLO<2.35E-01 LLD<2.35E-01
K-40 1.39E+01 +-5.74E-01 1.39E+01 +-5.74E-01
KR-85 LLD<1.05E+01 LLD<1.05E+01
KR-85M LLD<4.11E-02 LLD<4.11E-02
KR-87 LLD<8.08E-02 LLD<8.OBE-02
KR-89 LLD<1.46E+00 LLD<1.46E+00
LA-140 LLD<4.30E-02 LLD<4.30E-02
LA-142 LLD<8.92E-02 LLD<8.92E-02
MN-54 LLO<4.60E-02 LLD<4.60E-02
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MN-56 LLD<4.98E-02 LLD<4.98E-02
NA-22 LLD<5.90E-02 LLD<5.90E-02
NA-24 LLD<5.61E-02 LLD<5.61E-02
NB-94 LLD<4.21E-02 LLD<4.21E-02
NB-95 LLD<4.19E-02 LLD<4.19E-02
NB-97 LLD<6.94E-02 LLD<6.94E-02
NP-238 LLD<1.67E-01 LLD<1.67E-01
NP-239 LLD<2.15E-01 LLD<2.15E-01
PA-233 LLD<8.11E-02 LLD<8.11E-02
PA-234M LLD<7.26E+00 LLD<7.26E+00
PB-210 LLD<9.15E-01 LLD<9.15E-01
PB-212 LLD<7.15E-02 LLD<7.15E-02
PB-214 LLD<8.71E-02 LLD<8.71E-02

P0-210 LLD<3.90E+03 LLD<3.90E+03
P0-214 LLD<4.46E+02 LLD<4.46E+02
P0-216 LLD<2.34E+03 LLD<2.34E+03
PU-239 LLD<4.06E+02 LLD<4.06E+02
PU-241 LLD<1.40E+04 LLD<1.40E+04
RA-224 LLD<7.74E-01 LLD<7.74E-01
RA-226 LLD<8.18E-01 LLD<8.18E-01
RB-88 LLD<4.00E-01 LLD<4.00E-01
R$-89 LLD<2.03E-01 LLD<2.03E-01
RN-220 LLD<3.23E+01 LLD<3.23E+01
Rfl-103 LLD<3.71E-02 LLD<3.71E-02
RjJ RH106 LLD<7.30E-01 LLD<7.30E-01,
^B-124 LLD<3.75E-02 LLD<3.75E-02
b-125 LLD<4.06E-01 LLD<4.06E-01
SC-46 LLD<5.69E-02 LLD<5.69E-02
5E-75 LLD<4.96E-02 LLD<4.96E-02

-113S LLD<4.72E-02 LLD<4.72E-02^
S -85 LLD<4.59E-02 LLD<4.59E-02
SR-91 LLD<6.24E-02 LLD<6.24E-02
tR-92 LLD<7.00E-02 LLD<7.OOE-02
•fA;-182 LLD<1.69E-01 LLD<1.69E-01
TC-99M LLD<3.10E-02 LLD<3.10E-02
T•E-123M LLD<3.25E-02 LLD<3.25E-02
TE-125M LLD<8.51E+00 LLD<8.51E+00
"I'E=132 LLD<3.47E-02 LLD<3.47E-02
T^;228 LLD<1.67E+00 LLD<1.67E+00
'^L-208 1.35E-01 +-2.37E-02 1.35E-01 +-2.37E-02
U-235 LLD<5.01E-02 LLD<5.01E-02
U-237 LLD<1.53E-01 LLD<1.53E-01
W-187 LLD<1.39E-01 LLD<1.39E-01
XE-131M LLD<1.41E+00 LLD<1.41E+00
XE-133 LLD<5.40E-02 LLD<5.40E-02
XE-133M LLD<2.94E-01 LLD<2.94E-01
XE-135 LLD<3.43E-02 LLD<3.43E-02
XE-138 LLD<2.48E-01 LLD<2.48E-01
Y-88 LLD<3.80E-02 LLD<3.80E-02
Y-91 LLD<2.46E+01 LLD<2.46E+01
Y-91M LLD<4.72E-02 LLD<4.72E-02
ZN-65 LLD<1.36E-01 LLD<1.36E-01
ZR-95 LLD<7.71E-02 LLD<7.71E-02
ZR-97 LLD<4.36E-02 LLD<4.36E-02

------
TOTAL

--------
1.45E+01

----------- -------------
+-5.77E-01 1.45E+01 +-5.77E-01

EBAR = ***** MEV/DIS INTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 3.64E-13 UC/LI
TOTAL MEASURED ACTIV ITY = 1.45E+01 (+-5.77E-01) UC/LI
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r5052

% TECH. SPEC. _ ****** (+-****)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS Ni

CENTROID ENERGY
CHANNEL KEV

704.00 352.21
1021.91 511.04
1822.73 911.29

.r.

<'r

c1l.

1.r7

^

;•.!

^

)T USED IN ANALYSIS

NET AREA ERROR GAMMAS/SEC
COUNTS %

119. 20.3 2.88E+00
129. 16.5 4.33E+00
82. 20.1 4.61E+00

!
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^*

* GAMMA SPECTRUM ANALYSIS *
^^

^************^*^****^^********^*^**^

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:40:00

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
*ROR QUOTATION: 1.00 SIGMA UNCERTAINTY

1LD CALCULATION PERFORMED
^OLTIPLET ANALYSIS PERFORMED

AiiALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3617
ANALYZED BY: AJ

$/1MPLE DESCRIPTION: F5038
^EOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

/ CONVERSION FACTOR: 1.0000E-01

CdLLECT STARTED ON 2-MAY-90 AT 18:59:52

COLLECT LIVE TIME: 3000. SECONDS
r1. REAL TIME: 3004. SECONDS

DEAD TIME: 0.13 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

•
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:40:00

PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND
CHANNEL KEV KEV COUNTS

1C 64.04 32.60 1.27 2136.
2C 72.97 37.06 1.27 1830.
3 1218.88 609.46 1.17 159.

4 1323.57 661.78 1.65 179.
5 2921.82 1461.01 1.79 27.

NET AREA ERROR
COUNTS %

1267. 8.9
292. 17.1
161. 14.1

6970. 1.2
631. 4.2

NUCLIDES

CE-144
1-129
8I-214,

RU-103
CS-137
K-40

ERROR QUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C MULTIPLET ANALYSIS CONVERGED NORMALLY

.et
t,..

^

C)

0`

LP1

ew;

^

^a+

4
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F5038

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:40:00

SAMPLE: F5038
DATA COLLECTED ON 2-MAY-90 AT 18:59:52
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
Mh-139
BA-140
AA-141
R{^-7
BI-207
6'I=-212

^
I-214
-109
139

E-141
CEPR144
CO-56
W-57
CO-58
T:0-60
L$-51
CS-134
O5-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
I-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

LLD<1.69E+00
LLD<5.52E-01
LLD<3.39E+00
LLD<8.83E-01
LLD<4.56E-01
LLD<5.57E-01
LLD<5.21E-01
LLD<6.94E-01
LLD<1.82E+00
LLD<1.90E+00
LLD<1.87E+00
LLD<5.26E+00
LLD<4.81E-01
LLD<6.64E+00

3.83E+00
LLD<8.47E+00
LLD<4.12E-01
LLD<6.69E-01
LLD<5.79E+00
LLD<4.50E-01
LLD<3.66E-01
LLD<4.15E-01
LLD<5.51E-01
LLD<3.83E+00
LLD<5.43E-01
LLD<4.09E-01

9.40E+01
LLD<9.58E-01
LLO<2.75E+00
LLD<1.75E+00
LLD<1.41E+00
LLD<1.05E+00
LLD<6.55E-01
LLD<4.72E-01
LLD<5.36E-01
LLD<1.18E+00
LLD<5.21E-01
LLD<7.03E-01
LLD<2.09E+00

1.33E+02
LLD<1.33E+02
LLD<5.15E-01
LLD<1.22E+00
LLD<1.91E+01
LLD<5.08E-01
LLD<1.18E+00
LLD<4.52E-01

LLD<1.69E+00
LLD<5.52E-01
LLD<3.39E+00
LLO<8.83E-01
LLD<4.56E-01
LLD<5.57E-01
LLD<5.21E-01
LLD<6.94E-01
LLD<1.82E+00
LLD<1.90E+00
LLD<1.87E+00
LLD<5.26E+00
LLD<4.81E-01
LLD<6.64E+00

+-5.41E-01 3.83E+00
LLD<8.47E+00
LLD<4.12E-01
LLD<6.69E-01
LLD<5.79E+00
LLD<4.50E-01
LLD<3.66E-01
LLO<4.15E-01
LLD<5.51E-01
LLD<3.83E+00
LLD<5.43E-01
LLD<4.09E-01

+-1.34E+00 9.40E+01
LLD<9.58E-01
LLD<2.75E+00
LLD<1.75E+00
LLD<1.41E+00
LLD<1.05E+00
LLD<6.55E-01
LLD<4.72E-01
LLD<5.36E-01
LLD<1.18E+00
LLD<5.21E-01
LLD<7.03E-01
LLD<2.09E+00

+-5.77E+00 1.33E+02
LLD<1.33E+02
LLD<5.15E-01
LLD<1.22E+00
LLD<1.91E+01
LLD<5.08E-01
LLD<1.18E+00
LLO<4.52E-01

+-5.41E-01

+-1.34E+00

+-5.77E+00
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MN-56 LLD<5.07E-01 LLD<5.07E-01
NA-22 LLD<6.32E-01 LLD<6.32E-01
NA-24 LLD<5.04E-01 LLD<5.04E-01
NB-94 LLD<4.21E-01 LLD<4.21E-01
NB-95 LLD<4.63E-01 LLD<4.63E-01
NB-97 LLO<4.11E+00 LLD<4.11E+00
NP-238 LLD<1.76E+00 LLD<1.76E+00
NP-239 LLD<2.66E+00 LLD<2.66E+00
PA-233 LLD<1.08E+00 LLD<1.08E+00
PA-234M LLD<8.92E+01 LLO<8.92E+01
PB-210 LLD<1.53E+01 LLD<1.53E+01
P8-212 LLD<9.61E-01 LLD<9.61E-01
PB-214 LLD<1.21E+00 LLD<1.21E+00
P0-210 LLD<3.67E+04 LLD<3.67E+04
P0-214 LLD<4.75E+03 LLD<4.75E+03
P0-216 LLD<2.61E+04 LLD<2.61E+04
PU-239 LLD<5.12E+03 LLD<5.12E+03
PU-241 LLD<1.71E+05 LLD<1.71E+05
RA-224 LLD<1.01E+01 LLD<1.01E+01
RA-226 LLD<1.12E+01 LLD<1.12E+01
RB-88 LLD<4.00E+00 LLD<4.00E+00
RB-89 LLD<2.53E+00 LLD<2.53E+00
RN-220 LLD<4.11E+02 LLD<4.11E+02
0-103 LLD<5.46E-01 LLD<5.46E-01
RARH106 LLD<8.90E+00 LLD<8.90E+00
^8-124 LLD<5.15E-01 LLD<5.15E-01

125 LLD<4.87E+00 LLD<4.87E+00
-46P LLD<5.84E-01 LLD<5.84E-01

5'€-75 LLD<6.28E-01 LLD<6.28E-01
-113 LLD<7.58E-01 LLO<7.58E-01
-85N LLD<5.82E-01 LLO<5.82E-01

SR-91 LLD<8.35E-01 LLD<8.35E-01
SR-92 LLD<6.68E-01 LLD<6.68E-01
T4-182 LLD<1.83E+00 LLD<1.83E+00
TC-99M LLD<3.80E-01 LLD<3.80E-01
T4---123M LLD<4.03E-01 LLD<4.03E-01
TE-125M LLD<1.11E+02 LLD<1.11E+02
TE=132 LLD<4.48E-01 LLD<4.48E-01
7I^,-228 LLD<2.39E+01 LLD<2.39E+01
T(.-208 LLD<5.23E-01 LLD<5.23E-01
U-235 LLD<6.85E-01 LLD<6.85E-01
U-237 LLD<1.83E+00 LLD<1.83E+00
W-187 LLD<1.56E+00 LLD<1.56E+00
XE-131M LLD<1.76E+01 LLD<1.76E+01
XE-133 LLD<8.16E-01 LLD<8.16E-01
XE-133M LLD<3.89E+00 LLD<3.89E+00
XE-135 LLD<4.38E-01 LLD<4.38E-01
XE-138 LLD<3.24E+00 LLD<3.24E+00
Y-88 LLD<3.80E-01 LLD<3.80E-01
Y-91 LLD<1.88E+02 LLD<1.88E+02
Y-91M LLD<6.31E-01 LLD<6.31E-01
ZN-65 LLD<1.25E+00 LLD<1.25E+00
ZR-95 LLD<7.90E-01 LLD<7.90E-01
ZR-97 LLD<4.05E-01 LLD<4.05E-01

------------------- -------------------
TOTAL 2.31E+02 +-5.95E+00 2.31E+02 +-5.95E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 2.81E-08 UC/LI
TOTAL MEASURED ACTIVITY = 2.31E+02 ( +-5.95E+00) UC/LI
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% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

64.04 32.60 1267. 8.9 1.97E+01
72.97 37.06 292. 17.1 4.18E+00

cr

.!^

^

,:..

0%
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* *
* GAMMA SPECTRUM ANALYSIS *
* *
* * * * * * * * * * * * * * ir ir * * * * Yt * * * * * * * vc * * * ir * ^t *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:44:48

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

NTIFICATION ENERGY WINDOW: +- 1.50 KEV
OR QUOTATION: 1.00 SIGMA UNCERTAINTY

LLO CALCULATION PERFORMED
MULTIPLET ANALYSIS PERFORMED

I^RNLYSIS OF SPECTRUM SAVED IN DISK FILE: SD3618
PXLYZED BY: AJ

SAMPLE DESCRIPTION: F5039
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
$„T^NDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

COLLECT STARTED ON 2-MAY-90 AT 20:02:57

COLLECT LIVE TIME: 3000. SECONDS
ON REAL TIME: 3004. SECONDS

DEAD TIME: 0.13 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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F5039

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:44:48

PEAK ANALYSIS

PK CENTROID
CHANNEL

1 64.17
2 1219.12

3 1323.58
4 1822.90
5 2921.93
6 3528.93

ENERGY FWHM
KEV KEV

32.67 1.30
609.58 1.22

661.79 1.74
911.38 2.13
1461.07 2.33
1764.85 1.56

ERROR QUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

F^

^A

c^

f^-

BACKGND NET AREA ERROR
COUNTS COUNTS %

1797. 1154. 5.8
154. 150. 14.8

132. 5581. 1.4
63. 95. 17.1
14. 669. 4.0
8. 56. 16.4

NUCLIDES

CE-144
81-214,

RU-103
CS-137

K-40
BI-214

1
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P5039

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:44:48

SAMPLE: F5039
DATA COLLECTED ON 2-MAY-90 AT 20:02:57
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

AC-228 LLD<1.39E+00 LLD<1.39E+00
AG-lO8M LLD<5.26E-01 LLD<5.26E-01
AG-110M LLD<3.01E+00 LLD<3.01E+00
AM-241 LLD<8.97E-01 LLD<8.97E-01
AM-243 LLD<4.58E-01 LLD<4.58E-01
AR-41 LLD<6.04E-01 LLD<6.04E-01
AU-198 LLD<4.93E-01 LLD<4.93E-01
BA-133 LLD<6.83E-01 LLD<6.83E-01
BA'4139 LLD<1.79E+00 LLD<1.79E+00
BA-140 LLD<1.91E+00 LLD<1.91E+00
A-141 LLD<1.81E+00 LLD<1.81E+00
R&77 LLD<5.20E+00 LLD<5.20E+00
BI-207 LLD<4.31E-01 LLD<4.31E-01
K-212 LLD<6.59E+00 LLD<6.59E+00
BI-214 3.57E+00 +-5.30E-01 3.57E+00 +-5.30E-01
C'6 109 LLD<8.47E+00 LLD<8.47E+00
ql;,-,139 LLD<4.04E-01 LLD<4.04E-01
CE-141 LLD<6.72E-01 LLD<6.72E-01
CEPR144 LLD<5.64E+00 LLD<5.64E+00
CO-56 LLD<4.42E-01 LLD<4.42E-01
COe57 LLD<3.60E-01 LLD<3.60E-01
CO-58 LLD<3.85E-01 LLD<3.85E-01
C0=60 LLD<5.12E-01 LLD<5.12E-01
CR-51 LLD<3.76E+00 LLD<3.76E+00
CS-134 LLD<5.10E-01 LLD<5.10E-01
C-^j%136 LLD<3.83E-01 LLD<3.83E-01
CS-137 7.53E+01 +-1.17E+00 7.53E+01 +-1.17E+00
CS-138 LLD<1.10E+00 LLD<1.10E+00
EU-152 LLD<2.75E+00 LLD<2.75E+00
EU-154 LLD<1.52E+00 LLD<1.52E+00
EU-155 LLD<1.41E+00 LLD<1.41E+00
FE-59 LLD<1.07E+00 LLD<1.07E+00
HF-181 LLD<6.35E-01 LLD<6.35E-01
HG-203 LLD<4.82E-01 LLD<4.82E-01
1-131 LLD<5.46E-01 LLD<5.46E-01
1-132 LLD<1.11E+00 LLO<1.11E+00
1-133 LLD<4.72E-01 LLD<4.72E-01
1-134 L4D<6.60E-01 LLD<6.60E-01
1-135 LLD<2.09E+00 LLD<2.09E+00
K-40 1.41E+02 +-5.76E+00 1.41E+02 +-5.76E+00
KR-85 LLD<1.22E+02 LLD<1.22E+02
KR-85M LLD<5.09E-01 LLD<5.09E-01
KR-87 LLD<1.17E+00 LLD<1.17E+00
KR-89 LLD<1.87E+01 LLD<1.87E+01
LA-140 LLD<6.35E-01 LLD<6.35E-01
LA-142 LLD<1.07E+00 LLD<1.07E+00
MN-54 LLD<5.33E-01 LLD<5.33E-01

56



F5039

MN-56 LLD<4.98E-01 LLD<4.98E-01
NA-22 LLD<5.45E-01 LLD<5.45E-01
NA-24 LLD<5.04E-01 LLD<5.04E-01
NB-94 LLD<4.36E-01 LLD<4.36E-01
NB-95 LLD<4.70E-01 LLD<4.70E-01
NB-97 LLD<3.65E+00 LLD<3.65E+00
NP-238 LLD<1.57E+00 LLD<1.57E+00
NP-239 LLD<2.56E+00 LLD<2.56E+00
PA-233 LLD<1.07E+00 LLD<1.07E+00
PA-234M LLD<8.40E+01 LLD<8.40E+01
PB-210 LLD<1.43E+01 LLD<1.43E+01
PB-212 LLD<9.31E-01 LLD<9.31E-01
PB-214 LLD<1.19E+00 LLD<1.19E+00
P0-210 LLD<3.52E+04 LLD<3.52E+04
P0-214 LLD<4.11E+03 LLD<4.11E+03
P0-216 LLD<2.38E+04 LLD<2.38E+04
PU-239 LLD<4.97E+03 LLD<4.97E+03
PU-241 LLD<1.71E+05 LLD<1.71E+05
RA-224 LLD<9.91E+00 LLD<9.91E+00
RA-226 LLO<1.08E+01 LLD<1.08E+01
RB-88 LLD<5.19E+00 LLD<5.19E+00
Aj-89 LLD<2.37E+00 LLD<2.37E+00
RN-220 LLD<4.03E+02 LLD<4.03E+02
itU-103 LLD<5.18E-01 LLD<5.18E-01
RURH106 LLD<8.48E+00 LLD<8.48E+00
SB-124 LLD<4.42E-01 LLD<4.42E-01

125 LLD<4.91E+00 LLD<4.91,E+00
S -45 LLD<5.54E-01 LLD<5.54E-01
frE: 75 LLD<6.25E-01 LLD<6.25E-01
SN-113 LLD<7.08E-01 LLD<7.08E-01
SR-85 LLD<5.36E-01 LLD<5.36E-01
SR-91 LLD<8.07E-01 LLD<8.07E-01
^R-92 LLD<7.00E-01 LLD<7.OOE-01
T^182 LLD<1.69E+00 LLD<1.69E+00
TC- 99M LLD<3.74E-01 LLD<3.74E-01
TF:123M LLD<3.78E-01 LLD<3.78E-01
TE-125M LLD<1.10E+02 LLD<1.10E+02
T[--132 LLO<4.29E-01 LLD<4.29E-01
T,I-228 LLD<2.42E+01 LLD<2.42E+01
^L-208 LLD<4.92E-01 LLD<4.92E-01
U-235 LLD<6.56E-01 LLD<6.56E-01
U-237 LLD<1.17E+00 LLD<1.77E+00
W-187 LLD<1.60E+00 LLD<1.60E+00
XE-131M LLD<1.69E+01 LLD<1.69E+01
XE-133 LLO<7.93E-01 LLD<7.93E-01
XE-133M LLD<3.81E+00 LLD<3.81E+00
XE-135 LLD<4.27E-01 LLD<4.27E-01
XE-138 LLD<3.15E+00 LLD<3.15E+00
Y-88 LLD<4.92E-01 LLD<4.92E-01
Y-91 LLO<1.96E+02 LLD<1.96E+02
Y-91M LLD<6.10E-01 LLD<6.10E-01
ZN-65 LLD<1.34E+00 LLD<1.34E+00
ZR-95 LLD<8.39E-01 LLD<8.39E-01
ZR-97 LLD<3.91E-01 LLD<3.91E-01

------------------- • -------------------
TOTAL 2.20E+02 +-5.90E+00 2.20E+02 +-5.90E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 3.33E-08 UC/LI
TOTAL MEASURED ACTIVITY = 2.20E+02 (+-5.90E+00) UC/LI

57



F5039
% TECH. SPEC. _ ****** (+-****)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

64.17 32.67 1154. 5.8 1.79E+01
1822.90 911.38 95. 17.1 5.36E+00
3528.93 1764.85 56. 16.4 5.36E+00

C`

^

^..

0+
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****************^************,^***^*^
* *
* GAMMA SPECTRUM ANALYSIS *
,r *
* * * * * * * * * * * * * * * ,^ * * ,r * * * * * * * ^r * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:48:52

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
;QENTIFICATION ENERGY WINDOW: +- 1.50 KEV
E'RROR QUOTATION: 1.00 SIGMA UNCERTAINTY

ELD CALCULATION PERFORMED
Mt7LTIPLET ANALYSIS PERFORMED

AR'ALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3619
^QALYZED BY: AJ

6-AMPLE DESCRIPTION: F5040
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
S ANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

COLLECT STARTED ON 2-MAY-90 AT 21:09:01

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3011. SECONDS
DEAD TIME: 0.37 %

'DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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P5040

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:48:52

PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND
CHANNEL KEV KEV COUNTS

1C 59.12 30.15 1.39 3364.
2C 63.96 32.56 1.39 3218.
3C 72.71 36.93 1.39 2952.

4C 1127.03 563.57 1.52 806.

5C 1139.02 569.56 1.52 746.

6 1209.73 604.89 1.56 807.
7 1323.63 661.82 1.64 655.
8C 1591.96 795.93 1.65 513.
9C 1604.25 802.07 1.65 467.

10 2346.74 1173.33 1.92 375.
`11 2665.32 1332.68 1.98 94.
r12 2729.84 1364.96 2.00 40.
13 2922.05 1461.13 2.16 36.

.ca

E1tROR QUOTATION AT 1.00 SIGMA
gAK CONFIDENCE LEVEL AT 85.0%

C,^- M

f...

ULTIPLET ANALYSIS CONVERGED NORMALLY

^

..,^

NET AREA ERROR
COUNTS %

655. 14.5
4583. 4.0
980. 9.9

504. 8.4

902. 7.2

5620. 1.5
18292. 0.8
3898. 2.3
411. 7.6

5356. 1.5
5056. 1.4
115. 13.5
654. 4.2

NUCLIDES

CE-144
TE-125M,
1-129
CS-134,

EU-152
CS-134,

BI-207
CS-134
CS-137
CS-134
CS-134
CO-60
C0-60
CS-134
K-40

1
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222=S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:48:52

SAMPLE: F5040
DATA COLLECTED ON 2-MAY-90 AT 21:09:01
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
ETA-139
A-140
A- 141
kE-7
8I-207
B4.^ 212
BI-214
C1-109
C^-139
ff-141
CEPR144
CO-56
C0=57
CO-58
C0=60
CR-51
CS-134
45. 136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140
LA-142
MN-54

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

LLD<4.41E+00
LLD<9.99E-01
LLD<5.48E+00
LLD<1.14E+00
LLD<5.95E-01
LLD<9.25E-01
LLD<9.08E-01
LLD<1.18E+00
LLD<2.57E+00
LLD<3.95E+00
LLD<2.81E+00
LLD<9.44E+00
LLD<9.69E-01
LLD<1.47E+01
LLD<6.53E+00
LLD<1.11E+01
LLD<5.83E-01
LLD<9.23E-01
LLD<7.85E+00
LLD<1.02E+00
LLD<4.96E-01
LLD<1.00E+00

1.06E+02
LLD<6.68E+00

6.19E+01
LLD<1.04E+00

2.47E+02
LLD<1.10E+00
LLD<4.64E+00
LLD<2.04E+00
LLD<1.86E+00
LLD<2.50E+00
LLO<1.21E+00
LLD<7.72E-01
LLD<9.80E-01
LLD<2.05E+00
LLD<1.04E+00
LLD<1.53E+00
LLD<2.81E+00

1.38E+02
LLD<2.12E+02
LLD<7.10E-01
LLD<2.14E+00
LLD<3.00E+01
LLD<6.16E-01
LLD<2.29E+00
LLD<1.05E+00

LLD<4.41E+00
LLD<9.99E-01
LLD<5.48E+00
LLD<1.14E+00
LLD<5.95E-01
LLD<9.25E-01
LLD<9.08E-01
LLD<1.18E+00
LLD<2.57E+00
LLD<3.95E+00
LLD<2.81E+00
LLD<9.44E+00
LLD<9.69E-01
LLD<1.47E+01
LLD<6.53E+00
LLD<1.11E+01
LLD<5.83E-01
LLD<9.23E-01
LLD<7.85E+00
LLD<1.02E+00
LLO<4.96E-01
LLD<1.00E+00

+-1.69E+00 1.06E+02
LLD<6.68E+00

+-1.47E+00 6.19E+01
LLD<1.04E+00

+-2.60E+00 2.47E+02
LLD<1.10E+00
LLD<4.64E+00
LLD<2.04E+00
LLD<1.86E+00
LLD<2.50E+00
LLD<1.21E+00
LLD<7.72E-01
LLD<9.80E-01
LLD<2.05E+00
LLD<1.04E+00
LLD<1.53E+00
LLD<2.81E+00

+-5.97E+00 1.38E+02
LLD<2.12E+02
LLD<7.10E-01
LLD<2.14E+00
LLD<3.OOE+01
LLD<6.16E-01
LLD<2.29E+00
LLD<1.05E+00

+-1.69E+00

+-1.47E+00

+-2.60E+00

+-5.97E+00
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MN=56 LLD<1.15E+00 LLD<1.15E+00
NA-22 LLD<7.85E-01 LLD<7.85E-01
NA-24 LLD<5.61E-01 LLD<5.61E-01
NB-94 LLD<9.13E-01 LLD<9.13E-01
NB-95 LLD<9.64E-01 LLD<9.64E-01
NB-97 LLD<6.64E+00 LLD<6.64E+00
NP-238 LLD<4.88E+00 LLD<4.88E+00
NP-239 LLD<4.46E+00 LLD<4.46E+00
PA-233 LLD<1.83E+00 LLD<1.83E+00
PA=234M LLD<2.24Et02 LLD<2.24E+02
PB-210 LLD<2.56E+01 LLD<2.56E+01
PB-212 LLD<1.48E+00 LLD<1.48E+00
PB-214 LLD<2.14Et00 LLD<2.14Et00
P0-210 LLD<7.90E+04 LLD<7.90E+04
P0-214 LLD<2.98E+04 LLD<2.98E+04
P0-216 LLD<5.66E+04 LLD<5.66E+04
PU-239 LLD<6.70E+03 LLD<6.70E+03
PU-241 LLD<2.44E+05 LLD<2.44E+05
RA-224 LLD<1.57E+01 LLD<1.57E+01
RA-226 LLD<1.62E+01 LLD<1.62E+01
RB-88 LLD<5.20E+00 LLD<5.20E+00
R8-89 LLD<5.74E+00 LLD<5.74Et00
RN-220 LLD<8.43E+02 LLD<8.43E+02
6CU-103 LLD<9.98E-01 LLD<9.98E-01
R H106 LLD<1.79E+01 LLD<1.79E+01
S -124 LLD<1.88E+00 LLD<1.88E+00
-lj^r125 LLD<7.19E+00 LLD<7.19E+00
SC-46 LLD<1.30E+00 LLD<1.30E+00
S'E=75 LLD<1.06E+00 LLD<1.06E+00
SN-113 LLD<1.31E+00 LLD<1.31E+00
S^-85 LLD<9.30E-01 LLD<9.30E-01
5R-91 LLD<1.60E+00 LLO<1.60E+00
SR-92 LLD<7.32E-01 LLD<7.32E-01
TA,¢182 LLD<3.70E+00 LLD<3.70E+00
TC-99M LLD<5.18E-01 LLD<5.18E-01
TEA123M LLD<5.54E-01 LLD<5.54E-01
TE-125M LLD<1.46E+02 LLO<1.46E+02
TE=132 LLD<6.82E-01 LLD<6.82E-01
'GN;228 LLD<3.15E+01 LLD<3.15E+01
TL-208 LLD<1.06E+00 LLD<1.06E+00
U-235 LLD<9.87E-01 LLD<9.87E-01
U-237 LLO<2.77E+00 LLD<2.77Et00
W-187 LLD<3.11E+00 LLD<3.11E+00
XE-131M LLD<2.44E+01 LLD<2.44E+01
XE-133 LLD<1.04E+00 LLD<1.04E+00
XE-133M LLD<6.09E+00 LLD<6.09E+00
XE-135 LLD<7.04E-01 LLD<7.04E-01
XE-138 LLD<5.28E+00 LLD<5.28E+00
Y-88 LLD<4.92E-01 LLD<4.92E-01
Y-91 LLD<3.23E+02 LLD<3.23E+02
Y-91M LLD<1.21E+00 LLD<1.21E+00
ZN-65 LLD<2.69E+00 LLD<2.69Et00
ZR-95 LLD<1.74E+00 LLD<1.74E+00
ZR-97 LLD<9.05E-01 LLD<9.05E-01

------------------- -------------------
TOTAL 5.53E+02 +-6.89E+00 5.53E+02 +-6.89E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 2.49E-09 UC/LI
TOTAL MEASURED ACTIVITY = 5.53E+02 ( +-6.89E+00) UC/LI
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% TECH. SPEC. _ ****** (+-****)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

59.12 30.15 655. 14.5 1.08E+01
63.96 32.56 4583. 4.0 7.13E+01
72.71 36.93 980. 9.9 1.41E+01

1127.03 563.57 504. 8.4 1.85E+01
1139.02 569.56 902. 7.2 3.34E+01
1604.25 802.07 411. 7.6 2.07E+01
2729.84 1364.96 115. 13.5 9.09E+00

0%

P•

^

^

r

°°$f

^

^

,
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************************************
* *
* GAMMA SPECTRUM ANALYSIS *
* *
************************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:53:26

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
OROR QUOTATION: 1.00 SIGMA UNCERTAINTY

`^LLD CALCULATION PERFORMED
^ULTIPLET ANALYSIS PERFORMED

AtJALYSIS OF SPECTRUM SAVED IN
ANALYZED BY: AJ
^

tSQMPLE DESCRIPTION: F5041
G^EOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

DISK FILE: SD3621

/ CONVERSION FACTOR: 5.0000E-01

COLLECT STARTED ON 2-MAY-90 AT 22:21:39

LTLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3009. SECONDS
DEAD TIME: 0.30 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:53:26

PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND
CHANNEL KEV KEV COUNTS

1C 59.59 30.38 1.38 1712.
2C 64.05 32.61 1.38 1627.
3C 72.76 36.95 1.38 1459.

4C 1126.84 563.47 1.47 671.

5C 1138.95 569.52 1.47 674.

6C 1209.75 604.90 1.49 651.
7C 1218.81 609.43 1.49 591.

8 1323.65 661.83 1.61 532.
9C 1592.02 795.96 1.66 514.

"TOC 1604.31 802.10 1.66 460.
r11 2346.65 1173.28 1.98 375.
12 2665.29 1332.67 2.18 104.

.43 2731.09 1365.59 2.08 49.
14 2921.95 1461.07 1.87 47.
C^

EffRO R QUOTATION AT 1.00 SIGMA
C,E/1K CONFIDENCE LEVEL AT 85.0%

C-- MULTIPLET ANALYSIS CONVERGED NORMALLY

ht

V^

NET AREA ERROR NUCLIDES
COUNTS %

423. 14.2
2771. 4.5 CE-144
712. 8.9 TE-125M,

1-129
493. 6.9 CS-134,

EU-152
905. 6.4 CS-134,

BI-207
5777. 1.8 CS-134
148. 22.6 BI-214,

RU-103
11013. 1.0 CS-137
3990. 2.2 CS-134
402. 5.3 CS-134

5600. 1.5 CO-60
5175. 1.4 CO-60
107. 15.0 CS-134
638. 4.4 K-40
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:53:26

SAMPLE: F5041
DATA COLLECTED ON 2-MAY-90 AT 22:21:39
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE

AC-228
AG-lO8M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
$A-139
^A-140
A- 141

BI-207
,0I-212
81-214
'n-109
,C,E-139
CE-141
.CEPR144
CO-56
CO-51
CO-58
CO-60
CQ,- 51
CS-134
e5-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54
66

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

LLD<9.05E-01
LLD<1.79E-01
LLD<8.55E-01
LLD<1.73E-01
LLD<9.41E-02
LLD<1.87E-01
LLD<1.70E-01
LLD<2.18E-01
LLD<4.64E-01
LLD<7.22E-01
LLD<5.00E-01
LLD<1.76E+00
LLD<1.85E-01
LLD<2.85E+00

7.02E-01
LLD<1.93E+00
LLD<1.05E-01
LLD<1.70E-01
LLD<1.43E+00
LLD<2.05E-01
LLD<8.78E-02
LLD<2.03E-01

2.18E+01
LLD<1.21E+00

1.27E+01
LLD<2.OOE-01

2.97E+01
LLD<2.06E-01
LLD<8.62E-01
LLD<3.80E-01
LLD<3.20E--01
LLD<4.93E-01
LLD<2.24E-01
LLD<1.44E-01
LLD<1.74E-01
LLD<3.45E-01
LLD<1.85E-01
LLD<3.09E-01
LLD<5.30E--01

2.69E+01
LLD<3.95E+01
LLD<1.27E-01
LLD<3.85E-01
LLD<5.57E+00
LLD<1.54E-01
LLD<4.18E-01
LLD<2.11E-01

LLD<9.05E-01
LLD<1.79E-01
LLD<8.55E-01
LLD<1.73E-01
LLD<9.41E-02
LLD<1.87E-01
LLD<1.70E-01
LLD<2.18E-01
LLD<4.64E-01
LLD<7.22E-01
LLD<5.00E-01
LLD<1.76E+00
LLD<1.85E-01
LLD<2.85E+00

+-1.59E-01 7.02E-01
LLD<1.93E+00
LLD<1.05E-01
LLD<1.10E-01
LLD<1.43E+00
LLD<2.05E-01
LLD<8.78E702
LLD<2.03E-01

+-3.43E-01 2.18E+01
LLD<1.21E+00

+-2.87E-01 1.27E+01
LLD<2.00E-01

+-3.67E-01 2.97E+01
LLD<2.06E-01
LLD<8.62E-01
LLD<3.80E-01
LLD<3.20E-01
LLD<4.93E-01
LLD<2.24E-01
LLD<1.44E-01
LLD<1.74E-01
LLD<3.45E-01
LLD<1.85E-01
LLD<3.09E-01
LLD<5.30E-01

+-1.21E+00 2.69E+01
LLD<3.95E+01
LLD<1.27E-01
LLD<3.85E-01
LLD<5.57E+00
LLD<1.54E-01
LLD<4.18E-01
LLD<2.11E-01

+-1.59E-01

+-3.43E-01

+-2.87E-01

+-3.67E-01

+-1.21E+00



r5041

MN-56 LLD<2.32E-01 LLD<2.32E-01
NA-22 LLD<1.50E-01 LLD<1.50E-01
NA-24 LLD<1.27E-01 LLD<1.27E-01
NQ-94 LLD<1.74E-01 LLD<1.74E-01
NB-95 LLD<1.83E-01 LLD<1.83E-01
NB-97 LLD<1.04E+00 LLD<1.04E+00
NP-238 LLD<9.40E-01 LLD<9.40E-01
NP-239 LLD<8.24E-01 LLD<8.24E-01
PA-233 LLD<3.33E-01 LLD<3.33E-01
PA-234M LLD<4.46E+01 LLD<4.46E+01
P8-210 LLD<4.57E+00 LLD<4.57E+00
PB-212 LLD<2.71E-01 LLD<2.71E-01
PB-214 LLD<3.98E-01 LLD<3.98E-01
P0-210 LLD<1.60E+04 LLD<1.60E+04
P0-214 LLD<5.94E+03 LLD<5.94E+03
P0-216 LLD<1.16E+04 LLD<1.16E+04
PU-239 LLD<1.21E+03 LLD<1.21E+03
PU-241 LLD<4.31E+04 LLD<4.31E+04
RA-224 LLD<2.85Et00 LLD<2.BSE+00
RA-226 LLD<2.89Et00 LLD<2.89E+00
RB-88 LLD<1.34E+00 LLD<1.34E+00
iYB'-89 LLD<1.12E+00 LLD<1.12E+00
N-220 LLD<1.63Et02 LLD<1.63E+02
U-103 LLD<1.88E-01 LLD<1.88E-01

QURH106 LLD<3.47E+00 LLD<3.47E+00
SB-124 LLD<3.74E-01 LLD<3.74E-01
9BL125 LLD<1.30E+00 LLD<1.30E+00
SC-46 LLD<2.65E-01 LLD<2.65E-01
S°t-75 LLD<1.95E-01 LLD<1.95E-01
5N-113 LLD<2.42E-01 LLD<2.42E-01
SR-85 LLD<1.73E-01 LLD<1.73E-01
S-R-91 LLD<3.00E-01 LLD<3.00E-01
SR-92 LLD<1.55E-01 LLD<1.55E-01
T*182 LLO<7.55E-01 LLD<7.55E-01
TC-99M LLD<9.45E-02 LLD<9.45E-02
TE=123M LLD<9.92E-02 LLD<9.92E-02
'V,„125M LLD<2.55E+01 LLD<2.55E+01
TE-132 LLD<1.25E-01 LLD<1.25E-01
T'WY228 LLD<5.21E+00 LLD<5.21E+00
TL-208 LLD<2.11E-01 LLD<2.11E-01
U-235 LLD<1.78E-01 LLD<1.78E-01
U-237 LLD<5.14E-01 LLD<5.14E-01
W-187 LLD<5.65E-01 LLD<5.65E-01
XE-131M LLD<4.46E+00 LLD<4.46E+00
XE-133 LLD<1.68E-01 LLD<1.68E-01
XE-133M LLD<1.14E+00 LLD<1.14E+00
XE-135 LLD<1.29E-01 LLD<1.29E-01
XE-138 LLD<9.81E-01 LLD<9.81E-01
Y-88 LLD<1.27E-01 LLD<1.27E-01
Y-91 LLD<6.30E+01 LLD<6.30E+01
Y-91M LLD<2.27E-01 LLD<2.27E-01
ZN-65 LLD<5.23E-01 LLD<5.23E-01
ZR-95 LLD<3.35E-01 LLD<3.35E-01
ZR-97 LLD<1.81E-01 LLO<1.81E-01

TOTAL 9.18E+01 +-1.35E+00 9.18E+01 +-1.35E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 2.10E-09 UC/LI
TOTAL MEASURED ACTIVITY = 9.18E+01 (+-1.35E+00) UC/LI
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% TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

59.59 30.38 423. 14.2 6.93E+00
64:05 32.61 2771. 4.5 4.31E+01
72.76 36.95 712. 8.9 1.02E+01

1126.84 563.47 493. 6.9 1.81E+01
1138.95 569.52 905. 6.4 3.35E+01
.1604.31 802.10 402. 5.3 2.03E+01
4731.09 1,365.59 107. 15.0 8.50E+00

•.^
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% TECH. SPEC. m ****** (+-****)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

59.59 30.38 423. 14.2 6.93E+00
64:05 32.61 2771. 4.5 4.31E+01
72.76 36.95 712. 8.9 1.02E+01

1126.84 563.47 493. 6.9 1.81E+01
1138.95 569.52 905. 6.4 3.35E+01
.1604.31 802.10 402. 5.3 2.03E+01
2731.09 1365.59 107. 15.0 8.50E+00

Lf9

e!.'?

Q

4;"+

t^t+

69



Analytical Batch

^

C°

0.^

L"2

t^±.

S.^

4

0

0

u

N
O

70

Lab Segment Serial No.: F5033

Instrument WA77344

Procedure / Rev IA-925-106/A-2

Technologist 6C269

Date 11/28/89

Temperature N/A

StartingTime 08:00

Ending Time 14:30

Chemist S. A. Catlow

Description Lab. Id.

1 Initial Check Standard F5037

2 ReagentBiank F5052

3 Sample 89-041 F5038

4 Dup licate of 89-041 F5039

5 Spike of 89-041 F5040

6 Final Check Standard F5041

7

8

10

11

Customer ID.: 89-041

Uranium Analysis on the Fusion Dissolution

Lab. Id. I

14

16

17

18

20

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 5BB38/1 ul 5.7 ml

Spike 58638/1 ul Sample/10 ul 5.8 ml

EE
Prepare H. S. Rich

. 1.^nW rc PnpIN Nnmr

Verified by: C. M. Seidel
ipnature t'rim<d Nnme

Approved b 4- L. H. Taylor
S igna PiiuLLdNnmr

Date: May 4, 1990

Date: May 4, 1990

Date: May 9, 1990
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Single Shell Tank Project WATER DIGESTION
Laboratory Results of Solids
Units are Sample Wet Weight

Tank 241-U-110
Core 5
Segment 4
Customer ID: 89-041 Laboratory Segment Serial No.: F5033

Check Blank Sample Sample Spike of Check
Standard Duplicate Sample Standard

Laboratory ID: F5042 F5054 F5043 F5044 F5045 F5046

Water Digestion I

Ion Chromatograph

Fluoride

Chloride

Nitrate

Phosphate

Sulfate

Total Organic Carbon/

Carbonate (Not Acidified)

Water Digestion II

Total Organic Carbon/
Carbonate (Acidified)

N.C. = Not Calculated

9.59 g/L 8.97 g/L 8.73 g/L

101.60% <0.1 ppm 2.31E+04 ug/g 2.04E+04 ug/g N.C.

98.40% <0.1 ppm <1.05E+03 ug/g <1.12E+03 ug/g 115.90%

98.00% <1.0 ppm 6.49E+04 ug/g 6.05E+04 ug/g 94.25%

94.60% <1.0 ppm 4.97E+04 ug/g 3.96E+04 ug/g 67.60%

92.70% <1.0 ppm 5.60E+03 ug/g 5.11E+03 ug/g 89.80%

98.50% 2.25E-02 g/L 4.70E+03 ug/g 5.03E+03 ug/g 95.20%

9.6 g/L 12.03 g/L 10.43 g/L

98.30% 3.5 ug 8.59E+02 ug/g 1.10E+03 ug/g 100.90%

87.70%

102.00%

95.40%

95.40%

96.00%

102.30%

97.30%
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Single Shell Tank Project Water Digestion
Sample Res ults on Laboratory Digestion

Tank 241-U-110

Core 5

Segment 4

Customer ID: 89-041 Laboratory Segment Serial No.: F5033

Check Blank Sample Sample Spike of Check
Standard Duplicate Sample Standard

Laborator ID: F5042 F5054 F5043 F5044 F5045 F5046

Water Digestion I 9.59 g/L 8.97 g/L 8.73 g/L

Ion Chromatograph

Fluoride 101.60% <0.1 ppm 222 ppm 183 ppm N.C. 87.70%

Chloride 98.40% <0.1 ppm <10.1 ppm <10.1 ppm 115.90% 102.00%

Nitrate 98.00% <1.0 ppm 622 ppm 543 ppm 94.25% 95.40%

Phosphate 94.60% <1.0 ppm 477 ppm 355 ppm 67.60% 95.40%

Sulfate 92.70% <1.0 ppm 53.7 ppm 45.8 ppm 89.80% 96.00%

Total Organic Carbon/ 98.50% 2.25E-02 g/L 4.51E-02 g/L 4.51E-02 g/L 95.20% 102.30%
Carbonate (Not Acidified)

Water Digestion II 9.6 g/L 12.03 g/L 10.43 g/L

Total Organic Carbon/ 98.30% 3.5 ug 8.25E-03 g/L 1.32E-02 g/L 100.90% 97.30%
Carbonate (Acidified)

N.C.= Not Calculated
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Lab Segment Serial No.: F5033

Instrument N/A

Procedure / Rev LA-504-101/A-2

Technologist 80725

Date 12/04/89

Temperature 25 C

Starting Time 12/01/89 13:30 hours

Ending Time 12/04/89 08:45 hours

Chemist H. S. Rich

Description Lab. Id.

1 Re agent Blank F5054

2 Sample 89-041 F5043

3 Duplicate of 89-041 F5044

4 Spike of 89-041 F5045

5

6

7

8

10

11

Customer ID.: 89-041

Water Digestion of sample 89-041.

Note: Sample is not spiked prior to

digestion. This procedure provides a sample

to be spiked later with the appropriate
elements.

Lab. Id.

13

14

16

17

18

20

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot ot Standard

N/A

Spike (see note)

Prepared H. S. Rich Date: May 4, 1990
'nalme t'rinrd Nxmr

Verified by: ____ ^ C. M. Seidel Date: May 4, 1990
';^n^nur.• t'rini.xl N:ne

Approvedby/4.H Taylor Date: May 9, 1990
%- ti^gnami Hm4dt^:unr
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Lab Segment Serial No.: F5026

Instrument N/A

Procedure / Rev LA-504-1 01 / A-2

Technologist E. Colvin

Date 06/29/90

Temperature Not Reported.

Starting Time 06/27/90: 08:00

Ending Time 06/29/90; 11:30

Chemist H. Rich

Description Lab. Id.

1 Blank 89-041 F5054

2 Sample 89-040 F5011

3 Duplicate 89-040 F5012

4 Spike 89-040 F5013

5 Samp le 89-041 F5043

6 Du p licate 89-041 F5044

7 Spike 89-041 F5045

8

10

11

Customer ID.: 89-041

Water Digestion - Second Leach.

NOTE: Sample is not spiked prior to
digestion. This procedure provides a sample

to be spiked later with the appropriate

elements.

^

..^.

Lab. Id.

12

13

14

16

17

18

19

Primary Book Second Book Third Book Final Volume

Standard T e
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

Date: 8-09-90

Date: 8-09-90

Date: O

Prepared by: _ -a S. A. Cervantes
Prinled Name

Verified by: C. M. Seidel
Si^na e PrineedNnmc

Approved bYe,° f^•Ty^i
dN11iSignaturc amenli

7d 1
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Lab Segment Serial No.: F5033

Instrument WB24721

Procedure / Rev LA-533-105/A-3

Technologist 6B107 N. E. Wright

Date 12/05/89

Temperature 26 C

StartingTime 10:30

Ending Time 14:30

Chemist H. S. Rich

Description Lab. Id.

1 Initial Check Standard F5042

2 Reagent Blank F5054

3 Sample 89-041 F5043

4 Duplicate of 89-041 F5044

5 Spike of 89-041 F5045

6 Endin g Check Standard F5046

7

8

10

11

Customer ID.: 89-041

lon Chromatograph Analysis

Water Digestion
Note: Ion chromatograph was not calibrated

for nitrite. Nitrite results are not reported.

Lab.Id. I

12

14

16

17

18

19

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 6C11HC/100uL 10.1 mL

Spike 40C9-A/50 uL Sample/10 uL 5.06 mL

Prepare H. S. Rich Date: May 4, 1990
Sµ^ lu c Primrd Nnmc

Verified by: C. M. Seidel Date: May 4, 1990
^numre Printwl Name

Approvedby:L. H. Taylor Dntc:_ MYv9.._199.0-
lhinkH Nmnc
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Single Shell Tank

Calibration Record

Phase

I-A

Analyte: Ion Chromatograph

Procedure I-A-533-105 Revision: A-3

Instrument: Dionex4000 Property Number: WB24721

Technologist: Nora Wright Payroll Number: 6B107

Date: Dec. 1, 1989

Calibration Standard ID: Book number 35C9-60 issued 11-22-89

Analyte Concentration: F=49.6; CI=61.0; N03=500.5; P04=500.6; 504=500.5 ( in ppm)

Type of Calibration: Quadratic least squares

Dilution Concentration

Instrument Reading

Units =

1

2

3

4 See Attached Calibration Sheets.

5

6

7

8

9

10

Comments:

Prepar d by: H. S. Rich Da1e:_5-Q$_yQ_
pnalwr 15iuAx1 Nau•

Verified b. C. M. Seidel Date:_5--08=9-0._
. 6nn^w'r Ytimtd Name

Approved bY-^^L. H. Taylor natc:_5^9_M---
si : ^ hioe.•d N.,.n.•



DIONEX METHOD PARAMETERS - GROUT07.MET

Detector Parameters

Number of Detectors ........................................

Detector 1 Type ............................................ CDM-1

Report Options

Run Time (minutes) ....... .............................. 10.00

Detector 1 real time plot scale ............................ 20.00

Print Report ............................................... Yes

Print Replot .. ..... ...................................... Yes

AutoScale Replot to Highest Peak ........................... Yes

Print Retention Times on Chromatogram ...................... Yes

List Peaks Not Found in this run ........................... No

Report Unknowns found in run ............................... Yes

Record Raw Data ........... ............................ Yes

Raw Data File Name: c:\dx\data\89120102.d09

Record Result Data ......................................... No

V-r

f°'"
Integration Parameters

kc^ Sampling Rate (seconds) ............ ................... 0.20

Peak Threshold (mV or us/data pt interval) ................. 0.400
C!W Starting Peak Width (seconds) .............................. 10.0

r,, Peak Area Reject ........................................... 1000

integration Timed Events

Time Description
--------------------

Calibration Parameters

External or Internal Calibration ........................... External

° Calibrate by Area or Height ................................ Height

Replace Or Average Calibrations ............................ Replace
Number Of Levels for Calibration ........................... 6
Calibration fit type ....................................... Quadratic

Response Factor for unknown peaks .......................... 0.0
Default injection Volume ................................... 1.0
Default Dilution Factor .................................... 1.0
Area Reject for Reference Peaks .... . . . ...... .. . ............ 1000
Percent Retention Time Window for Reference Peaks .......... 5.0
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Component # 1 FLUORIDE Retention Time 0.98

Reference Peak FLUORIDE Window Size 5.00%

Least Squares Slope = 3.04147E-004

Least Squares Intercept = 3.47570E-002

Ka = -7.20865E-010

i,tl

^..

^

C!

k.P't

.,.

^

Level Amount
----------

Area
--------------

1
------
9.90000E-002 1547

2 2.46800E-001 3814
3 4.91900E-001 8014
4 9.72600E-001 18242
5 1.90760E+000 37268
6 3.67410E+000 82101

Height
----------------

292

699
1443

3026
6331

12310

Component # 2 CHLORIDE Retention Time 1.62

Reference Peak FLUORIDE Window Size 7.00%

Least Squares Slope = 5.28644E-004
Least Squares Intercept = 2.16858E-002

Ka = -4.60695E-009

Level Amount Area Height
------------------------------- ---------------

1 1.21800E-001 1174 211

2 3.03500E-001 3127 534

3 6.03960E-001 6384 1090

4 1.19610E+000 13048 2257
5 2.34610E+000 26949 4596

6 4.51840E+000 56310 9249

Component # 3 NITRITE Retention Time 2.00

Reference Peak FLUORIDE Window Size 7.00%

Least Squares Slope = 8.73191E-004

Least Squares Intercept = 4.13109E-001

Ka = 4.52304E-009

Level Amount Area Height

1 1.06600E+000 6728 955
2 2.65700E+000 17398 2609
3 5.28700E+000 36144 5455
4 1.04706E+001 72479 10242
5 2.05385E+001 156757 21248
6 3.95550E+001 299406 37444

Component # 4 NITRATE Retention Time 3.72
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 1.94357E-003
Least Squares Intercept = -1.10952E-001
Ka = 1.78504E-008

Level
------

Amount
-------------

Area
-------------

Height
------------------

1
-

9.99000E-001 5537 519
2 2.49000E+000 15382 1323
3 4.95550E+000 33066 2632
4 9.81380E+000 67697 4864
5 1.92492E+001 142777 9168
6 3.70730E+001 296013 16606
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Component # 5 PHOSPHATE Retention Time 5.22

Reference Peak FLUORIDE Window Size 7.00%

Least Squares Slope = 4.25699E-003

Least Squares Intercept = 1.29081E-001

Ka = -2.86430E-008

+Lt

Level Amount Area Height

1 9.99200E-001 2588 195

2 2.49050E+000 11460 648

3 4.95640E+000 16063 1091

4 9.81580E+000 33316 2235

5 1.92531E+001 72002 4693

6 3.70804E+001 149467 9246

Component # 6 SULFATE Retention Time 7.10

Reference Peak FLUORIDE Window Size 10.00%

Least Squares Slope = 2.01226E-003
Least Squares Intercept = 2.11736E-001

Ka = -1.25909E-009

Height
----------------

C"

^

4`..^

C^

1?t

Level Amount Area

1 9.99000E-001 8490
2 2.49000E+000 20937
3 4.95550E+000 42330
4 9.81380E+000 84876
5 1.92492E+001 182078
6 3.70730E+001 373505

472
1134
2329
4644
9631

18512

Component # 7 Oxalate Retention Time 9.77

Reference Peak FLUORIDE Window Size 10.00%

Least Squares Slope = 0.00000E+000

Least Squares Intercept = 0.00000E+000

Ka = 0.00000E+000

Level Amount Area

1 0.00000E+000 0
2 0.00000E+000 0
3 0.00000E+000 0
4 0.00000E+000 0
5 0.00000E+000 0
6 0.00000E+000 98993

Height
--------------------

0
0
0
0

0

5848
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135q0 Cornponent:FLUORIDE
Fit Type: Quadratic
Conc = ( -7.20SWe-010 * Resp2 )-i
( 3.00 46Ge-U13q k Iteip )+ 0.03q7r

R®sponse

A
0

t'N

tr

10170

^

^

Rosponse

0

S1

Component:CHLORIDE
Fit Type: QuaJratic
Conc = ( --0.G0G90e- 009 • Resp2 )i

( S.2$6491e-00q * i{CSp )+ 0.0217

SO



10170 Coniponent:PHUSPHATE
Fit Type: Quadratic
Con(= ( -2.8G43U)e-008' Resp= )i

( H.2569^2e-U03 x Itrsp )+ 0.1291

Responso

co

C`

4f^

.^.

0,,, 0

t,f1

20360

^

Response

0

88q

Cornponent::ULFATE
Fit Type: QuaJratir
Conr = ( -1.2S908Ge-009 x Resp2 )a

( 2.U1225Se-U0 " 6esp )+ 0.2117
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^11190 Component: NITP.ITE
Fit Type: Quadratic
Conc = ( 4.52304qC-009 z Resp2 )+

( 8.731912e-UUq ' Itesp )+ U.N131

Rtsponse

h

S'

Q

^

tr^

^^ 18270

Rosponsa

0

Os

^u

Component: IJITNATE
Fit Type: t7uadratic
Con( = (1.7850q3e-008 x Resp2 )+
(1.943.71e-UU3 • Reuw )+ -U.1110
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********************* AUTOMATIC
Method File: C:\DX\METHOD\GroutOl
Calibration Level 1
*********************** PEAKS NOT

Name Adjusted Ret Time
-----------------------------------
Oxalate 9.77

CALIBRATION UPDATE
.met

FOUND IN THIS RUN

Reference Peak
°-----------------

1

**********************

*************************

******************** COMPONENTS FOUND IN THIS RUN ************************
COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME
----

RET.TIME HEIGHT HEIGHT
----------------------------

HEIGHT
--------------

1
°°------------
FLUORIDE

---------
1.00

--°
1.00 1.00 2.917e+002 2.917e+002 2.917e+002

2 CHLORIDE 1.63 1.63 1.63 2.108e+002 2.108e+002 2.108e+002

3 NITRITE 2.00 2.00 2.00 9.545e+002 9.545e+002 9.545e+002
4 NITRATE 4.03 4.03 4.03 5.186e+002 5.186e+002 5.186e+002
5 PHOSPHATE 5.35 5.35 5.35 1.954e+002 1.954e+002 1.954e+002
6 SULFATE 7.13 7.13 7.13 4.723e+002 4.723e+002 4.723e+002

DATA REPROCESSED ON Wed Mar 21 13:29:28 1990

0

t- Sample Name: autocallR Date: Fri Dec 01 12:44:23 1989
Data File : c:\dx\data\89120102.d04
Method : C:\DX\METHOD\Grout0l.met

gInterface : 1 System : 1 Inject#: 4 Detector: CDM

-----------------------------------------------------------------------------
^********************** EXTERNAL STANDARD REPORT ****************************

Aop time = 9.40 Minutes
Area reject = 1000
Amount Injected = 1
:#
PEAK RET PEAK
NUM TIME NAME
-----°------------------
"1 1.00 FLUORIDE

1.63 CHLORIDE
'3 2.00 NITRITE
4 4.03 NITRATE
5 5.35 PHOSPHATE
6 7.13 SULFATE

Number of Data Points = 2821
One Data Point per 0.2 seconds

Dilution factor = 1

CONC. in
ug/ml

9.900e-002
1.218e-001
1.066e+000

9.990e-001

9.992e-001

9.990e-001

REF % DELTA
AREA

--- -- ----
HEIGHT

---------
BL
---

PEAK
-----

RET TIME
---------- -

1.547e+003 292 1 0 0.00%
1.174e+003 211 1 0 0.00%
6.728e+003 955 1 0 0.00%
5.537e+003 .519 1 0 0.00%
2.588e+003 195 1 0 0.00%
8.490e+003 472 1 0 0.00%
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co 1 1File: C:\DX\DATA\89120102.D04 Sample: AUTOCA^L1;^ ?

1.800

1.550

1.300

1.050

us
0.800

0.550

0.300

0.050

-0.200

0.00 2.00 4.00 6.00 8.00



********************* AUTOMATIC CALIBRATION UPDATE
Method File: C:\DX\METHOD\GroutOl.met
Calibration Level : 2
*********************** PEAKS NOT FOUND IN THIS RUN

Name

Oxalate

Adjusted Ret Time Reference Peak
------°--------------------------

9.61 1

*,t********************

*************************

******************** COMPONENTS FOUND IN THIS RUN ************************
CORP COMPONENT OLD MEASURED NEW OLD MEASURED NEW
NUM

- -
NAME

--
RET.TIME RET.TIME RET.T

-
IME HEIGHT HEIGHT

- - - ---- -- -
HEIGHT

-------------
1

-------------
FLUORIDE

-----------------
1.00 0.98

-- ---
0.98

---- ----
2.917e+002

° --
6.990e+002 6.990e+002

2 CHLORIDE 1.63 1.62 1.62 2.108e+002 5.339e+002 5.339e+002
3 NITRITE 2.00 2.02 2.02 9.545e+002 2.609e+003 2.609e+003
4 NITRATE 4.03 4.02 4.02 5.186e+002 1.323e+003 1.323e+003
5 PHOSPHATE 5.35 5.40 5.40 1.954e+002 6.483e+002 6.483e+002
6 SULFATE 7.13 7.22 7.22 4.723e+002 1.134e+003 1.134e+003

DATA REPROCESSED ON Wed Mar 21 13:29:56 1990
G^L

^ Sample Name: autocal2R Date: Fri Dec 01 12:54:32 1989
Data File : c:\dx\data\89120102.d05
Method : C:\DX\METHOD\Grout0l.met

C.!:^ Interface : 1 System : 1 Inject#: 5 Detector: CDM

-----------------------------------------------------------------------------
^ *********************** EXTERNAL STANDARD REPORT ****************************

'r'Stop time = 9.40 Minutes Number of Data Points = 2821

f_ Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET
-°' NUM TIMI

1 0.98
2 1.62

3 2.02

4 4.02

5 5.40

6 7.22

PEAK
. NAME

FLUORIDE
CHLORIDE
NITRITE
NITRATE
PHOSPHATE
SULFATE

CONC. in
ug/ml

-- - -
AREA
-----------

HEIGHT
--------

BL
------ - --

2.468e-001
- -
3.814e+003 699 1

3.035e-001 3.127e+003 534 1
2.657e+000 1.740e+004 2609 1
2.490e+000 1.538e+004 1323 1
2.491e+000 1.146e+004 648 1
2.490e+000 2.094e+004 1134 1

REF % DELTA
PEAK RET TIME
--------------
0 0.00%

0 0.00%
0 0.00%

0 0.00%

0 0.00%

0 0.00%
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^

co
File: C:\DX\DATA\84120102.D051Sa1riple: AUVICL29 7

4.050

3.550

3.050

2.550

2.050
us

1.550

1.050

0.550

0.050

-0.450

0.00 2.00 4.00 6.00 8.00



********************* AUTOMATIC CALIBRATION UPDATE **********************
Method File: C:\DX\METHOD\GroutOl.met
Calibration Level : 3
*********************** PEAKS NOT FOUND IN THIS RUN *************************

Name'
-----------------

Adjusted Ret
- - - -

Time Reference Peak

Oxalate
- -- -- ----

9.77
------- ----------------

1

***************** *** COMPONENTS FOUND IN THIS RUN ************************
COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW
NUM
-- -

NAME
- - - -

RET.TIME RET.TIME
-

RET.TIME HEIGHT HEIGHT HEIGHT
-
1

° ----- --
FLUORIDE

----------°
0.98

-------
0.98

----------------
0.98 2.917e+002

-------°--
1.443e+003

-----------
1.443e+003

2 CHLORIDE 1.62 1.62 1.62 2.108e+002 1.090e+003 1.090e+003
3 NITRITE 2.02 2.02 2.02 9.545e+002 5.455e+003 5.455e+003
4 NITRATE 4.02 3.97 3.97 5.186e+002 2.632e+003 2.632e+003
5 PHOSPHATE 5.40 5.35 5.35 1.954e+002 1.091e+003 1.091e+003
6 SULFATE 7.22 7.22 7.22 4.723e+002 2.329e+003 2.329e+003

DATA REPROCESSED ON Wed Mar 21 13:30:26 1990

----------------------------------------------------------------------------------------------------------------------------------------------------------
1 Sample Name: autocal3r Date: Fri Dec 01 13:04:42 1989
Data File : c:\dx\data\89120102.d06
Method : C:\DX\METHOD\Grout0l.met
Interface : 1 System : 1 inject#: 6 Detector: CDM

----------------------------------------------------------------------------
^k********************** EXTERNAL STANDARD REPORT ****************************

'°`Stop time = 9.40 Minutes
,,_Area reject = 1000
Amount Injected = 1

;'ti6
PEAK RET PEAK

--NUM TIME NAME

° 1 0.98 FLUORIDE
2 1.62 CHLORIDE
3 2.02 NITRITE
4 3.97 NITRATE
5 5.35 PHOSPHATE
6 7.22 SULFATE

Number of Data Points = 2821
One Data Point per 0.2 seconds

Dilution factor = 1

CONC. in
ug/ml

4.919e-001
6.040e-001
5.287e+000
4.956e+000
4.956e+000
4.955e+000

REF
AREA

-
HEIGHT

-
BL

--
PEAK

-- -----------
8.014e+003

-------
1443

-
1

- -
0

6.384e+003 1090 1 0
3.614e+004 5455 1 0
3.307e+004 2632 1 0

1.606e+004 1091 1 0
4.233e+004 2329 1 0

% DELTA
RET TIME

0.00%
0.00%

0.00%
0.00%
0.00%

0.00%
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9 1 1 '} I - 13 ^ 7 ^ ^co File: C:\DX\DATA\89120102.D06 Sample: AUTOCAL3

8.100

7.100

6.100

5.100

4.100
us

3.100

2.100

1.100

0.100

-0.900

0.00 2.00 4.00 6.00 8.00



********************* AUTOMATIC CALIBRATION UPDATE **********************
Method File: C:\DX\METHOD\Grout0l.met
Calibration Level : 4
*********************** PEAKS NOT FOUND IN THIS RUN *************************

Name
-----

Adjusted Ret Time Reference Peak
° -- -°-°---°

Oxalate
------- ---------°
9.77

-----
1

----------

******************** COMPONENTS FOUND IN THIS RUN ************************
COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW
NUM
--- -

NAME
- - -- - --

RET.TIME RET.TIME
- - -

RET.TIME HEIGHT HEIGHT
-

HEIGHT
--

1
---- - - --

FLUORIDE
-- -- -°-------

0.98 0.98
-------
0.98

----------
2.917e+002

-- --------
3.026e+003

----------
3.026et003

2 CHLORIDE 1.62 1.62 1.62 2.108et002 2.257e+003 2.257e+003
3 NITRITE 2.02 2.00 2.00 9.545e+002 1.024e+004 1.024e+004
4 NITRATE 3.97 3.88 3.88 5.186e+002 4.864e+003 4.864e+003
5 PHOSPHATE 5.35 5.28 5.28 1.954e+002 2.235e+003 2.235e+003
6 SULFATE 7.22 7.13 7.13 4.723et002 4.644e+003 4.644e+003

DATA REPROCESSED ON Wed Mar 21 13:31:01 1990

^
----- ----------------------------------------------------------------------
Sampe Name: Autocal4r Date: Fri Dec 01 13:14:52 1989
Data File : c:\dx\data\89120102.d07
Method : C:\DX\METHOD\Grout0l.met
Interface : 1 System : 1 Inject#: 7 Detector: CDM

------------------------------------------------------------------------

*k********************** EXTERNAL STANDARD REPORT ****************************

t•'$top time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds

?'Amount Inj ected = 1 Dilution factor = 1

3EAK RET PEAK CONC. in REF % DELTA
.-NUM TIME NAME ug/ml AREA

- - -----
HEIGHT

--------
BL

----
PEAK
-----

RET TIME
-------------

'"'1
------
0.98

---------------
FLUORIDE

°---------------
9.726e-001

-- --
1.824e+004 3026 1 0 0.00%

2 1.62 CHLORIDE 1.196e+000 1.305e+004 2257 1 0 0.00%
^ 3 2.00 NITRITE 1.047e+001 7.248e+004 10242 1 0 0.00%

4 3.88 NITRATE 9.814e+000 6.770e+004 4864 1 0 0.00%
5 5.28 PHOSPHATE 9.816e+000 3.332e+004 2235 1 0 0.00%

6 7.13 SULFATE 9.814e+000 8.488e+004 4644 1 0 0.00%
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'" c^ 7 1 7o File: C:\DX\DATA\89120102.D07tSampl : AUTOCAL4

18.000

15.500

13.000

10.500

us
8.000

5.500

3.000

0.500

-2.000

0.00 2.00 4.00 6.00 8.00



********************* AUTOMATIC CALIBRATION UPDATE
Method File: C:\DX\METHOD\Grout0l.met
Calibration Level : 5
*********************** PEAKS NOT FOUND IN THIS RUN

Name Adjusted Ret Time Reference Peak
---------------------------------- -----------------
Oxalate 9.77 1

******,t*************

COMP COMPONENT
NUM NAME

1 FLUORIDE
2 CHLORIDE
3 NITRITE
4 NITRATE
5 PHOSPHATE
6 SULFATE

COMPONENTS FOUND IN THIS
OLD MEASURED NEW

RET.TIME RET.TIME RET.TIME
---°-------°--°-----

0.98 0.98 0.98
1.62 1.62 1.62
2.00 2.00 2.00
3.88 3.82 3.82
5.28 5.27 5.27
7.13 7.15 7.15

**********************

*************************

RUN *******t****************

OLD MEASURED NEW
HEIGHT HEIGHT HEIGHT

2.917e+002
2. 108e+002
9.545e+002
5.186e+002
1.954e+002
4.723e+002

M
DATA REPROCESSED ON Wed Mar 21 13:31:36 1990

6.331e+003
4.596e+003
2. 125e+004
9.168e+003
4.693e+003
9. 631e+003

6.331e+003

4.596e+003

2. 125e+004
9.168e+003
4.693e+003

9. 631e+003

C

Sample Name: Autocal5r Date: Fri Dec 01 13:25:03 1989!'.
Data File : c:\dx\data\89120102.d08
Method : C:\DX\METHOD\GroutOl.met
Interface : 1 System : 1 Inject#: 8 Detector: CDM

-------------=---------------------------------------
*********************** ----------------------------EXTERNAL STANDARD REPORT ****************************
Ln
Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
,Imount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF $ DELTA
NUM

-;----
TIME NAME
--------------------

ug/ml
--------------

AREA HEIGHT BL PEAK RET TIME

1 0.98 FLUORIDE
---

1.908e+000
----------
3.727e+004

---------
6331

----
1

-----
0

---------
0.00%

0"2 1.62 CHLORIDE 2.346e+000 2.695e+004 4596 2 0 0.00%
3 2.00 NITRITE 2.054e+001 1.568e+005 21248 2 0 0.00%
4 3.82 NITRATE 1.925e+001 1.428e+005 9168 1 0 0.00%
5 5.27 PHOSPHATE 1.925e+001 7.200e+004 4693 1 0 0.00%
6 7.15 SULFATE 1.925e+001 1.821e+005 9631 1 0 0.00%
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File: C:\DX\DATA\89120102.D0P SamAe 9AUTOdLSR 0 7

40.500

35.500

30.500

25.500

llS20.500

15.500

10.500

5.500

0.500

-4.500

0.00 2.00 4.00 6.0u a.vu



********************* AUTOMATIC CALIBRATION UPDATE
Method File: C:\DX\METHOD\Grout0l.met
Calibration Level : 6
*********************** PEAKS NOT FOUND IN THIS RUN

Name Adjusted Ret Time Reference Peak
----------------------------------°---------------
Oxalate 9.77 1

**********************

*************************

******************** COMPONENTS FOUND IN THIS RUN

COMP COMPONENT OLD MEASURED NEW OLD
NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT
--------------------------- -----------------------------

************************

MEASURED NEW
HEIGHT HEIGHT

1 FLUORIDE 0.98 0.98 0.98 2.917et002 1.231e+004
2 CHLORIDE 1.62 1.62 1.62 2.108e+002 9.249e+003
3 NITRITE 2.00 2.00 2.00 9.545e+002 3.744e+004
4 NITRATE 3.82 3.72 3.72 5.186e+002 1.661e+004
5 PHOSPHATE 5.27 5.22 5.22 1.954e+002 9.246e+003
6 SULFATE 7.15 7.10 7.10 4.723e+002 1.851e+004

pDATA REPROCESSED ON Wed Mar 21 13:32:10 1990

1.231e+004
9.249e+003
3.744et004
1. 661e+004
9.246e+003
1.851e+004

Sample Name: Autocal6r Date: Fri Dec 01 13:35:14 1989
Data File : c:\dx\data\89120102.d09
Method : C:\DX\METHOD\Grout0l.met

' Interface : 1 System : 1 Inject#: 9 Detector: CDM

***********************
--------

EXTERNAL STANDARD REPORT *
--------------- ---------
***************************

,Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
•Apount injected = 1 Dilution factor = 1

-REAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME
==------°---------°----

ug/m1 AREA
------------

HEIGHT BL PEAK RET TIME

0.98 FLUORIDE
----°---------

3.674e+000 8.210e+004
------------------

12310 2 0
---------
0.00%

2 1.62 CHLORIDE 4.518e+000 5.631e+004 9249 2 0 0.00%
3 2.00 NITRITE 3.956e+001 2.994e+005 37444 2 0 0.00%
4 3.72 NITRATE 3.707e+001 2.960e+005 16606 1 0 0.00%
5 5.22 PHOSPHATE 3.708e+001 1.495e+005 9246 1 0 0.00%
6 7.10 SULFATE 3.707et001 3.735e+005 18512 1 0 0.00%

9 3



ko File: C:\DX\DATA\89120102.a9 ^Apl^!: kUT6CA619 7

40.500

35.500

30.500

25.500

uS20.500

15.500

10.500

5.500

0.500

-4.500

0.00 2.00 4.00 6.00 a.uu



DIONEX SCHEDULE - C:\DX\SCHEDULE\89120401.SCH

Inj9I
---

Sample Name
-------------------------

Method Name
------------------

Data File Vol.
------------------

Dil.
------

Int.Std.
----------

1 SETUP ...\GROUTOI ...\891204011 1 0
2 BLANK ...\GROUT01 ...\891204011 1 0
3 LMCS/6C11HC ...\GROUTOI ...\891204011 101 0
4 5054b ...\GROUTO]. ...\891204011 1 0
5 5043 ...\GROUTO1 ...\891204011 101 0
6 5044d ...\GROUT01 ...\891204011 101 0
7 5045s ...\GROUTO1 ...\891204011 101 0
8 LMCS/6C11HC ...\GROUTOI ...\891204011 101 0

C!

i`+.

4:)

t>

R!`•

^..

"d

cp^
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DATA REPROCESSED ON Mon Mar 26 14:33:50 1990

-- ^•--------====o==========v=c=====_------- ---------

Sample Name: BLANK Date: Mon Dec 04 14:55:38 1989
Data File : C:\DX\DATA\89120401.D02
Method : c:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Inject#: 2 Detector: CDM

------------------------------------------------------------------------
***^******************* EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes
Are^ reject = 1000

Amount Injected = 1

PEAK RET PEAK
NUM,TIME NAME
---^---------------------

Number of Data Points = 2821
One Data Point per 0.2 seconds

Dilution factor = 1

CONC. in REF % DELTA
ug/mi AREA HEIGHT BL PEAK RET TIME

--------------------------------------------------

File: C:\DX\DATA\89120401.D02 Sample: BLANK

0.180
;i:

...

0.155

C'

t*r !'s 0.130

0.105

`.`SUS
0.080

0.055

^

0.030

0.005

-0.020

0.00

96

2.00 4.00 6.00 8.00



DATA REPROCESSED ON Mon Mar 26 14:56:13 1990

---^---------------------------------------------------------------------
Sample Name: LMCS/6C11HC Date: Mon Dec 04 15:05:40 1989
Data File : C:\DX\DATA\89120401.D03
Mpthod : c:\windows\ai400\method\GROUT01.met
ACI Address: 1 System : 1 Inject#: 3 Detector: CDM

***k******************* EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Inj ected = 1 Dilution factor = 101

PEAK RET PEAK CONC, in REF % DELTA
NUM
-

TIME
-

NAME
-- -- - --

ug/ml
-- -- --

AREA
--- ---

HEIGHT
---- -

BL
--

PEAK
----

RET TIME
---------- ---

1
-- --
1.00

-- --- --- -
FLUORIDE

-- ---- --- -
6.298e+001

-- --
1.241e+004

-- --
1924

--
2

-
0 0.00%

2 1.35 0.000e+000 2.758e+003 277 2
3:;, 1.63 CHLORIDE 7.381e+001 8.452e+003 1378 2 0 0.00%
44 3.98 NITRATE 6.085e+002 3.925e+004 3068 1 0 7.17%
5 5.52 PHOSPHATE 5.873e+002 1.996e+004 1343 1 0 5.75%

"^r6 7.57 SULFATE 5.759e+002 5.145e+004 2728 1 0 6.57%

^ File: C:\DX\DATA\89120401.D03 Sample: LMCS/6C11HC

N.

^
4.050

3 . 550

.,i E13.050

2.550

,.

2.050
uS

1.550

1.050^,.

0.550

!J' 0.050

0.450

0.00
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2.00 4.00 6.00 8.00



DATA REPROCESSED ON Mon Mar 26 14:36:45 1990

-------------------------------------------------------------------------------^-------------------------------------------------------------------------
SpLmple Name: 5054B Date: Mon Dec 04 15:15:46 1989
Data File : C:\DX\DATA\89120401.D04
Method : c:\windows\ai400\method\GROUT01.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM- TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
-------------------------------------------------------------------------------

File: C:\DX\DATA\89120401.D04 Sample: 5054B

-0.045
I.f)

!"^.

C)
-0.295

r1%

'"4uS-0.545

tF^ '

-0.795

-1.045

0.00

98

2.00 4.00 6.00 8.00



DATA REPROCESSED ON Mon Mar 26 15:01:14 1990

Sample Name: 5043 Date: Mon Dec 04 15:25:50 1989
Data File : C:\DX\DATA\89120401.D05
Method : c:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

--------------------------------------------- ---
*********************** EXTERNAL STANDARD REPORT *

--- - - -
***************************

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF o DELTA
NUM TIME NAME ug/ml AREA
-- ---- ---- ----- ----------- -- ---- ----

HEIGHT BL PEAK
------ ---

RET TIME
---- ------ - --- - --- -- - ---

1 1.00 FLUORIDE 2.218e+002 3.814e+004
-- --- -- --

7153 1 0
-

0.00%
2 2.03 0.000e+000 1.004e+004 1419 1
3 3.98 NITRATE 6.225e+002 4.016e+004 3135 1 0 7.17%
4 5.55 PHOSPHATE 4.773e+002 1.624e+004 1083 1 0 6.39%

.,c5 7.67 SULFATE 5.367e+001 2.528e+003 151 1 0 7.98%

File: C:\DX\DATA\89120401.D05 Sample: 5043

p'„

CD
8.100

tM 7.100

r^•

^ • 6.100

5.100

17'a
S 4 . 100

3.100

2.100

1.100

0.100

-0.900

0.00
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2.00 4.00 6.00 8.00



DATA REPROCESSED ON Mon Mar 26 15:02:25 1990

Sample Name: 5044D Date: Mon Dec 04 15:35:54 1989
Data File : C:\DX\DATA\89120401.D06
Method : c:\windows\ai400\method\GROUT01.met
ACI Address: 1 System : 1 Inject#: 6 Detector: CDM

------------------------------------------------------------------- ------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK
NUM TIME NAME

1 1.00 FLUORIDE
2 2.03
3 3.98 NITRATE
4 5.52 PHOSPHATE
5 7.62 SULFATE

CONC. in REF % DELTA
ug/mi

- ----- -----
AREA

---- ----
HEIGHT

--
BL

-
PEAK RET TIME

--- --- -

1.830e+002

-- --

3.166e+004

---- ---

5863

--

1

----

0

---- --

0.00%
0.000e+000 8.677e+003 1287 1
5.427e+002 3.459e+004 2750 1 0 7.17%
3.551e+002 1.151e+004 795 1 0 5.75%
4.576e+001 1.737e+003 112 1 0 7.28%

^- File: C:\DX\DATA\89120401.D06 Sample: 5044D

^ .

8.100
e^'x

trx 7.100

6.100
8

-^- 5.100

4.100

3.100

2.100

1.100

0.100

-0.900

0.00

200

2.00 4.00 6.00 8.00



DATA REPROCESSED ON Mon Mar 26 15:03:39 1990

-----
Sample Name: 5045S Date: Mon Dec 04 15:45:59 1989
Data File : C:\DX\DATA\89120401.D07
Method : c:\windows\ai400\method\GROUT01.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM

-------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT **********

----------------
******************

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds

Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT

-- -- - --- -- -- ---- --- --- ---
BL PEAK

- - -

RET TIME
-- ------ ---- ----- ---- ----- --- --- --- ----- --

1 1.00 FLUORIDE 2.226e+002 3.912e+004 7181
-- ----
1 0

-- --
0.00%

2 1.63 CHLORIDE 6.858e+001 7.304e+003 1276 1 0 0.00%
3 2.03 0.000e+000 4.559e+004 6752 1
4 3.90 NITRATE 1.027e+003 7.074e+004 5053 1 0 0.00%
5 5.47 PHOSPHATE 7.565e+002 2.582e+004 1746 1 0 0.00%

0'J6 7.52 SULFATE 4.939e+002 4.362e+004 2322 1 0 5.87%

File: C:\DX\DATA\89120401.D07 Sample: 5045S

h^.

^
8.100

7.100

6.100

5.100

Q% 4.100
uS

3.100

2.100

1.100

0.100

-0.900

0.00
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DATA REPROCESSED ON Mon Mar 26 15:05:05 1990

---------------------------------------------------
Sample Name: LMCS/6C11HC Date:

-- -- - -
Mon Dec 04 15:56:04 1989

Data File : C:\DX\DATA\89120401.D08
Method : c:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Inject#: 8

----------------------------------------------------
Detector: CDM

----------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT *

-------------------------
***************************

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA
- --- -- - -- -

HEIGHT BL PEAK RET TIME
-- --- ---- ---- -----------------------------
1 0.98 FLUORIDE 5.439e+001 9.682e+003

------------------
1645 1 0

---------
0.00%

2 1.63 CHLORIDE 7.652e+001 7.955e+003 1431 1 0 0.00%
3 3.93 NITRATE 5.927e+002 3.897e+004 2992 1 0 5.83%
4 5.42 PHOSPHATE 5.922e+002 2.019e+004 1355 1 0 0.00%
5 7.45 SULFATE 5.959e+002 5.281e+004 2826 1 0 0.00%

1^.

C)

C^*

^g

File: C:\DX\DATA\89120401.D08 Sample: LMCS/6C11HC

4.050

3.550

3.050

2.550

cs+uS
2' 050

1.550

1.050

0.550

0.050

-0.450

0.00

102

2.00 4.00 6.00 8.00



Analytical Batch

C:)

C.

1`+,

l7

CP*

H.i

CYe

F
^

0

^

94

N
G

17
I^

y

Lab Segment Serial No.: F5033

Instrument WB39937

Procedure / Rev LA-344-105/A-3

Technologist 80725 S. Cervantes

Date 12-4-89

Temperature 25 C

Starting Time 12-4-89/11:00

Ending Time 12-4-89/14:00

Chemist R. E. Brandt

Description Lab. Id.

1 Reagent Blank F5054

2 Initial Check Std F5042

3 Sample 89-041 F5043

4 Duplicate 89-041 F5044

5 Sp ike 89-041 F5045

6 Final LMCS Check Std F5046

7

8

10

11

Customer ID.: 89-041

Total Organic Carbon

Water Digestion

Samples were not acidified prior to analysis.

Results reported as Total Organic Carbon

and Carbonate combined.

Lab. Id. I

13

14

16

17

18

19

20

21

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 70C11 B/11 uL 2.2 mL

Spike 70C11B/50 ug Sample/200 uL 2.4 mL

I Verified

I
Approved by:

Signxtm'c

H. S. Rich Date: May 4, 1990
Printcd Name

C. M. Seidel Date: May 4, 1990
PrinteJ Name

Date• I
Pri^tlcd N:une
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COULONETER ANALYSIS REPORT
"fiC:TOC IT<t.v. U

Sample: BLK !)al-.e: 12-04-•1989 Time: 10:32:41

Blank = N/A eampl* Size = 200 = 11Dilution Factor

% Difference = 10 I°lin Readings = 7 Max Readings = 10

Reading =-^- Analysis Time =-_= Coulometer =•--_ % llifference

1 1.01 0.00 0.00

2 2.01 1.10 100.00

3 =.01 1.50 26.67

4 4.01 1.90 21.05

5 5.01 2.20 13.64

^

6 6.01 2.60 15.30

7 7.01 2.90 10.34

•vg

....
A 8.01 3.40 14.71

° 9 9.01 3.80 10.5:'

10 10.01 4.10 7.32

BLANK VALUE = 4.1 / 10.00653 = .4097324 g/L/minute

Samp l e Run By: 807:5__,yQj_
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COULONIr'fER ANALYSIS REPORT
TICTOC Rev. 0

Sample: Sl'D/SD Date: 12-04-1989 Time: 11:05:15

Blank = .4097324 Sample Size = 200 Dilution Factor = 11

% Di•fference = 10 t'lin Readings 7 Max Readings = 10

Reading =__= Analysis Time =__= Coulometer =--_- % Difference

1 1.01 0.0ci 0.00

2 2.01 49.00 100. tip

3 3.01 53. 60 0.53

C'
4 4.01 54.80 2.19

rl%^
5 5.()1 55.50 1.26

C171

O 6 6.01 56.10 1.07

7.01 56.60 U. F:148

>4

^

56.6 - 2.870E328 ) ( 11 ) / ( 200 ) = 2.955104 g/L Carbon

56.6 - 2.870829 ) ( 11 ) / ( 200 ) ( 1?) = . 24623C37 Molar Carbon

Sample Run By: 00725-,4& C.----
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COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: 5047- Datc+: 12-04-1989 Time: 11:57:01

Blank =.4097ti24 Sample Size = 200 Dilution Factor = 11

% Difference = 10 Min Readings = 7 Max Readings = 10

-= Reading =_••= Analysis Time Coulometr,r Difference

1 1.01 0.00 0.00

2 2.01 1.30 100.00

3 3.01 1.80 27.78

"CT

C 4 4.01 2.20 18.18

5 5.01 270 10.52

6 6.01 3.20 15.63

7 7.01 3.70 13.51

^a
9.01 4.10 9.76

dw

( 4.1 - 3.280035 ) ( 11 ) / ( 200 ) = 4.509807E-02 g/L Carbon

( 4. 1- 3.200035 )( 11 )/( 200 )(12) = 3. 75817:E-O"i Molar Carbon

Samp 1 e Run By: 80725, Zj. e_----
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COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samplen 5044 DaW: 12-04-1909 Timc>: 12:40:45

Blank = .4097324 San;ple Size = 200 Dilution Factor = 11

% Difference = 10 hiin Readings = 7 Max Readings = 10

Reading =__= An alysis Time =_-= Coulometer % Difference =-

1 1.01 0.00 0.00

2 2.01 1.60 100.00

3 3.01 2. t)U 20.00

U7

4 4.01 2.50 20.00
C

3^*
5 5.01 2.9o ].s. 79

C:I

tc"' 6 6.01 3.30 12.12

k.r.?

e 7 7.01 3.70 10.81

^
Q 8.01 4. 11i 9.76

.e..

4.1 - T.:8046 ) ( 11 ) / ( 200 ) = 4.507469E-02 g/L Carbon

4.1 - 3.78946 )( 11 )/( 200 )(12) = 3.756224E-03 Molar Carbon

Samp l e Run By: 80725_zy_C:
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COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample : 5045 Date: 12-•04-1989 Time: 13:52:2(]

Blank = .4097324 Sample Size :?0('a Dilution Factor = 11

% Difference = 10 Min Readings = 7 Max Readings = 10

Reading ---= Analysis Time ==_= Coulometer Z Difference

1 1.01 0.00 0.00

2 2.01 47.50 100.00

3 3.01 49.40 3.85

NO
4 4.01 50. 30 1.79

C`

^O 5 5.01 50.711 0.79

P^'J

+C.'' 6 6.01 51.20 0.98

L!k

7 7.01 51.70 0.97

'N

__
( S1.7 - 2.870453 )( 11 )/( 200 ) _2.685625 g/L Carbon

0m
( 51.7 - 2.070453 ) ( 11 )/( 200 ) (12) _ .2230021 Molar Carbon

Sample Run By: 80725^-C

109



Sample: E046

Blank = .4097324
% Difference = 10

COULOMETER AMALYSIS FGFORT
TICTOC Rev. 0

Date: 12-04-1989 Time: 14:0:,:49

Sample Size = 200 Dilution Factor = 11

Min Readings = 7 Max Readings = 10

Reading =--_= Analysis Time =_-•__• Cou.lometer =-_-= % Difference

1 1.01 0.00 0.00

2 2.01 53.30 100.00

3 3.01 56.20 5.16

^

4 4.01 57.20 1.75

5 5.01 57.80 1.04
4'7

Q 6 6.01 58.20 0.69

It

7 7.01 58.70 0.65

+^1

.....

58.7 - 2.870528 )( 11 )/( 200 ) = 3.070621 g/L Carbon

58. 7- 2.870528 )( 11 )/ t 200 ) (12) _ . 2J58851 Molar Carbon

Sample Run By: 80725-,4/_L---_
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Analytical Batch

C"Ir

k.` '

^

l`+

t^^a

^_..

^d

Lab Segment Serial No.: F5033

Instrument WB39937

Procedure / Rev LA-344-105/A-3

Technologist E. Colvin

Date 06-29-90

Temperature N/A

StartingTime 12:30

Ending Time 15:00

Chemist R. Brandt

Description Lab. Id.

1 Reagen t Blank F5054

2 Initial LMCS Check Std F5042

3 Sample 89-041 F5043

4 Dup licate 89-041 F5044

5 Sp ike 89-041 F5045

6 Final LMCS Check Std F5046

7

8

10

11

Customer ID.: 89-041

Total Organic Carbon from Water Digestion II.

Sample was acidified prior to analysis.

0
°a

i

N°

N
N

Lab. Id. I

13

14

16

17

18

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 70C11 D/200uL 2.2 mL

Spike 80C11A /200uL Sample/200 uL .5 mL

Prepared by: S. A. Cervantes Date: 08/09/90
Siguaturo Printed Nanic

Verified by: C. M. Seidel Date: 08/09/90
Siturt PrintulNnme

Approved by^^^_^%K Date• SS~ 30^0
Signemr¢^- Himrd Num.
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ICP Results

Date AnaLyzed:
Procedure:

AnaLyst:
Digestion
Procedure:

Atuninum

Barium

Bismuth

Boron

Cadmium

Calcium

Chromium

Copper

Iron

Lanthanum
Lead

Lithium

Magnesium

Manganese

Molybdenum

Nickel

Phosphorou

Potassium

SiLver

Sodium

strontium

Tantalum

Tin

Titanium

Zinc

Zirconium

Instrument

Starting
LMCS

Standard

103.92%

97.78%

100.00%

107.54%

103.12%

104.9T6

93.60%

104.29%

96.80%

93.57%

93.02%

104.96%

103.54%

97.11%

105.61%

96.54%

108.41%

99.29%

105.57%

99.5T,6

104.12%

100.59%

90.31%

104.73%

102.20%

102.3T6

Data Summary

February 22, 1990

LA-505-151/A-0

D. H. Southwick
Acid Digestion
LA-505-159/A-0

Acid
Digest.

LMCS

Standard

92.25%
101.60%

96.85%
113.20%

104.65%

90.75%
83.85%

102.20%

106.45%

108.45%

90.15%

101.15%

110.45%

102.45%

100.00%

Acid Digested Standard

SampLe 89-041

DupLicate of 89-041

Spike of 89-041

Wet
Weight
SampLe

ug/g

34730

22

20942
5 LT
3 LT

155

446
27

7927
10 LT

131
4

103

1993
20

59

9243

198

-9 LT

65496
243
63
31

11
57
44

Wet
Weight
Sampte

DupLicate

ug/g

37858

16
19470

-8 LT

-3 LT

152
429

15
8145
-15 LT
-40 LT

-2 LT

116
2048

11

44
9534

-53 LT

-21 LT

65413
245
13 LT

17
2 LT

50
7 LT

Spike
Recovery

NOT CALC.

94.30%

NOT CALC.
53.64%
76.13%

7.28%

53.42%

75.98%
NOT CALC.

55.81%

87.36%

101.89%

99.6T.G

58.27X

80.73%

64.14%

NOT CALC.

43.29%

NOT CALC.

NOT CALC.

94.41%
3.48%

47.32%
77.34%
94.70%
-5.36%

LT: Less Than
NC: Not Catibrated

NOT CALC: Not CaLcuLated

if lnstrument Standards Outside Control Limits

F5047
F5048

F5049
F5050

CLosing

LMCS

Standard

109.27%

102.20%

96.06%

103.98%

99.23%

102.15%

99.46%

101.92%

103.53%

90.76%

90.04Y.

107.85%

99.90%

103.56%

114.90%

103.22%

101.747.

94.82%

103.69%

97.18%

101.31%

106.69%

97.19%

110.4T6

99.54%

108.13%

H. S. Rich Date: May 2, 1990

C. M. SeideL Date: May 2, 1990

L ,/(l.T7 /,., Date: May 9, 1990
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Analytical Batch

N.

4.."'

Cr.

C:a

^

i.a?

.,^

Lab Segment Serial No.: F5033

instrument N/A

Procedure / Rev LA-505-159/A-0

Technologist D.M. Southwick/69769

Date 12-6-89

Temperature 72 F

StartingTime 08:20

Ending Time 14:00

Chemist S. A. Jones

Description Lab. Id.

1 LMCS Check Standard F5047

2 Sample of 89-041 F5048

3 Duplicate of 89-041 F5049

4 Spike of 89-041 F5050

5 LMCS Check Standard F5051 *

6

7

8

10

11

Customer ID.: 89-041

Acid Digestion

Note: A reagent blank was not prepared.

*LMCS Check Standard was digested, but

not used in the analysis.

0%

^

0

a

a

120

Lab. Id. I

13

14

16

17

18

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 34C11CM/5mL 25 mL

Spike 103C15C/5mL 104C15D/5mL 25 mL

Prepare by:_ H.S. Rich Date: May 04, 1990
ypw ure P,imtvl Nami•

Verified by: C.M. Seidel Date: May 04, 1990
^uulurc 1'rintulNun^<

Approved by;.:,-_^ L.H. Taylor Date: Ma9, 19 90
tiq;nature RinIM N:unr



Analytical Batch

F

0
a

0

w
V

O

121 N

Lab Segment Serial No.: F5033

Instrument WB39939

P ro ced u re / Rev LA-505-151 /A-0

Technologist D. M. Southwick

Date Feb. 22, 1990

Temperature 70 F

Starting Time 16:00

Ending Time 21:30

Chemist S. A. Jones

Description Lab. Id.

1 Initial LMCS Check Std. na

2 Digested Standard 34C11C F5047

3 Sample 89-041 F5048

4 Dup licate of 89-041 F5049

5 Sp ike of 89-041 F5050

6 Ending LMCS Check Std. na

7

8

10

11

Customer ID.: 89-041

ICP analysis of sample 89-041.
No reagent blank was analyzed in this batch.

14

15

16

17

18

19

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 81C11A/1.0 mL 82C11A/1.0 mL 11.0 mL

Digested LMCS Std. 34C1 1 C/5.0 mL 50.0 mL

Spike of Sample 103C15C/5.mL 104C15D/5.0mL Sample/.5838g 25.0 mL

Prepare by: . H. S. Rich
tiignamr. Rimtd Name

Verified by: C. M. Seidel
: ;,naluro I'rimcdNamu

Apftrovcd bv* yL. H. Ta 1orz^-- - ---
tiq7iemrc 1l6111yd Nam¢

Date: May 4, 1990

Date: May 4, 1990

Date: May 9, 19 90



ICP Results

Date Anatyzed:
Procedure:
Anatyst:
Digestion
Procedure:

Raw Data Summary

February 22, 1990

LA-505-151/A-0

D. M. Sauthwick

Acid Digestion

LA-505-159/A-0

Instrument Acid

Starting Digest. Reagent

LMCS LMCS BLANK

Standard Standard

% % ppm

Aluminum 103.92% NOT RUN

Antimony

Arsenic
Barium 97.78%

Beryllium
Bismuth 100.00% 92.25%

Boron 107.54% 101.60%

Cadnium 103.12% 96.85%

Calcium 104.97% 113.20%

Cerium 86.74%
Chromium 93.60%
Cobalt 78.65%
Copper 104.29% 104.65%
Europium
Iron 96.80%

f° Lanthanum 93.57% 90.75%

Lead 93.02% 83.85%

Lithium 104.96%
Magnesium 103.54% 102.20%

C. Manganese 97.11%

Mercury

Motybdenum 105.61% 106.45%
Neodymium 88.30%
NickeL 96.54%

^ Phosphorou 108.41% 108.45%
Potassium 99.29% 90.15%
samarium
SeLenium
Silicon 78.22% 81.60%
SiLver 105.57% 101.15%
Sodium 99.57% 110.45%

Strontium 104.12% 102.45%
Sulfur
TantaLum 100.59%
Thaltium
Thorium
Tin 90.31%

Titanium 104.73%
Tungsten
Uranium
Vanadium
Zinc 102.20% 100.00%
Zirconium 102.37%

Acid Digested Standard F5047

Reagent Blank F5055

Saimte 89-041 F5048

Duplicate of 89-041 F5049

Spike of 89-041 F5050

Acid Digested Standard F5051

Wet Wet

Weight Weight LMCS Closing

Sample Sample Spike ACID LMCS

Duplicate Recovery Digestion Standard

ug/g ug/9 % % %

34730 37858 NOT CALC. 109.27/

73 -2 LT Not Run

47 26
22 16 94.30% 102.20%

1 0 LT

20942 19470 NOT CALC. 96.06%

5 LT -8 LT 53.64% 103.98%

3 LT -3 LT 76.13% 99.23%

155 152 7.28% 102.15%

203 10 LT 1.66% 91.59%

446 429 53.42% 99.46%

-76 LT -96 LT NOT CALC. 89.73%

27 15 75.98% 101.92%

3 -1 LT
7927 8145 NOT CALC. 103.53%

10 LT -15 LT 55.81% 90.76%

131 -40 LT 87.36% 90.04%

4 -2 LT 101.89% 107.85%

103 116 99.676 99.90%
1993 2048 58.27A 103.56%

18 8

20 11 80.73% 114.90%

84 LT -44 LT 68.73% 91.7T6

59 44 64.14% 103.22%

9243 9534 NOT CALC. 101.74%

198 -53 LT 43.29% 94.82%

119 -62 LT
448 337
707 961 42.33% 83.717.

-9 LT -21 LT NOT CALC. 103.69%

65496 65413 NOT CALC. 97.18%

243 245 94.41% 101.31%

921 707
63 13 LT 3.48% 106.69%
266 16 LT
76 -62 LT
31 17 47.32% 97.19%

11 2 LT 77.34% 110.47%
100 58

2116 1025
25 3 LT
57 50 94.70% 99.54%
44 7 LT -5.36% 108.13%

LT: Less Than
NC: Not Calibrated

NOT CALC: Not Calculated

# Instrument Standards Outside Control Limits

122



Page 1 of 3
ICP Results Raw Data

Date Analyzed: February 22, 1990 Acid Digested Standard F5047

Procedure: LA-505-151/A-0 Reagent Blank F5055

Analyst: D. M. Southwick Samp le 89-041 F5048

Digestion Acid Digestion Duplicate of 89-041 F5049

Procedure: LA-505-159/A-0 Spike of 89-041 F5050

Acid Digested Standard F5051

Digestion 0.02173 Digestion

Neight 0.5432 g Neight

Volume 25.00 ml Volume

Starting LMCS Acid Reagent sample Sample Sample Sample

LMCS Standard Acid Digestion Btank Duplicate

Instrument Recovery Digestion Standard Dilution Dilution Dilution Dilution

Standard Standard Recovery Three Two One Three

PPM % Ppa % PPM PPM PPM PPM Pfyn

Aluminum 103.92 103.92% NOT RUN 754.61 765.73

0.00 1.58
Antimony

-0.70 1.03
Arsenic

Barium 97.78 97.78% 0.02 0.48

Beryllium
-0.03 0.01

cjismuth 100.00 100.00% 9.23 92.25% 455.03 470.49

Boron 107.54 107.54% 10.16 101.60% -1.40 0.11 LT

r. Cadmium 103.12 103.12% 9.69 96.85% -1.05 0.06 LT

Calcium 104.97 104.97% 11.32 113.20% -6.00 3.37

Merium 86.74 86.74% # -10.48 4.40

Chromium 94.45 93.60% 9.69 11.99

c5obatt 78.65 78.65% # -6.70 -1.64 LT

Copper 104.29 104.29% 10.47 104.65% -0.53 0.59

t^tEuropium -0.24 0.06

Iron 96.80 96.80% 172.23 183.77

[manthanum 93.57 93.57% 9.08 90.75% -0.91 0.22 LT

Lead 93.02 93.02% 8.39 83.85% -3.74 2.85

Lithium 104.96 104.96% -0.38 0.09

Magnesium 103.54 103.54% 10.22 102.20% 2.25 2.79

"Yanganese 97.11 97.11% 43.31 45.06

Mercury -0.47 0.38

..Molybdenum 105.40 105.61% 10.65 106.45% -0.29 0.43

Neodymium 88.30 88.30% # -1.47 1.83 LT

-WckeL 96.54 96.54% -0.12 1.27

Phosphorou 108.41 108.41% 10.85 108.45% 200.83 209.40

CPotassium 99.29 99.29% 9.02 90.15Y. -6.85 4.30

Samarium -13.63 2.58

Selenium -4.73 9.72

Siticon 78.22 78.22% # 8.16 81.60% 12.93 15.37

Silver 105.57 105.57% 10.12 101.15% -5.20 -0.20 LT

Sodium 99.57 99.57% 11.05 110.45% 1423.10 1403.50

Strontium 104.12 104.12% 10.25 102.45% 5.27 5.49

Sulfur 20.02 18.73

Tantalum 100.09 100.59% -3.63 1.38

Thallium -20.50 5.78

Thorium -11.30 1.65

Tin 90.31 90.31% -2.19 0.67

Titanium 104.83 104.73% -0.58 0.24

Tungsten -1.64 2.17

uranium -56.10 45.98

Vanadium -1.28 0.54

Zinc 102.20 102.20% 10.00 100.00% 0.50 1.24

2irconium 102.17 102.37% -1.11 0.96

Dilution 11.00 10.00 1.00 1.00 101.00 11.00 1.00

Factor

LT: Less Than

NC: Not Calibrated

122 1 NOT CALC: Not Calculated.
# I nstrument standards Outs ide Control Limits



ICP Results
Page 2 of 3

0.02369 Digestion 0.02335

0.5922 g Weight 0.5838 g

25.00 mL Volume 25.00 nil

Sample Sample Spike of Spike of Spike of Spike Standard Acid Ending

Dupllcate Duplicate Sample Sampte Sampte Recovery LMCS Digestion LMCS Standard
_

Dilution Dilution Dilution Ditution Dilution Acid Standard Standard Recovery

Two One Three Two One Digestion Recovery

pPm ppn ppa PP111 pFn % ppin % Pfm %

Aluminum 896.77 883.47 818.09 880.31 NOT CALC. 109.27 109.27%

Antimony -8.00 -0.05 LT 1.00 11.06

Arsenic 1.64 0.61 -3.82 1.07 NOT RUN

Barium 0.25 0.39 9.45 10.89 94.30% 102.20 102.20%

Beryllium -0.03 0.00 LT -0.07 0.00 LT

^.eBisinuth 461.21 447.03 427.80 469.40 NOT CALC. 96.06 96.06%

Boron -1.94 -0.20 LT 5.48 9.93 53.64% 103.98 103.98%

.rvLadmium -0.92 -0.06 LT 7.68 10.02 76.13% 99.23 99.23%

Calcium -5.76 3.60 4.35 14.70 7.28% 102.15 102.15%

t^,C erium -2.96 0.23 LT -28.65 0.17 LT 1.66% 91.59 91.59%

Chromium 10.16 11.78 15.76 22.03 53.42% 100.36 99.46%

obalt^ -19.26 -2.28 LT 1.68 7.30 NOT CALC. 89.73 89.73%

Copper 0.16 0.35 ' 8.23 11.00 75.98% 101.92 101.92%

t^Europium -0.06 -0.02 LT -0.58 0.00 LT

Iron 192.94 184.98 178.96 195.55 NOT CALC. 103.53 103.53%

L,7"tanthanum -2.73 -0.36 LT 5.82 9.52 55.81% 90.76 90.76%

Lead -31.13 -0.95 LT -24.90 11.80 87.36% 90.04 90.047.

i"lithium -0.30 -0.06 LT 10.29 11.68 101.89% 107.85 107.85Y.

Magnesium 2.74 2.89 12.38 13.76 99.67% 99.90 99.90%

°4anganese 48.50 46.23 52.37 56.34 58.27% 103.56 103.56%

Mercury 1.08 0.19 -1.55 0.17

..4iolybdenum 0.01 0.26 8.54 11.23 80.73% 114.67 114.90%

Neodymium 2.24 -1.05 LT -10.43 8.84 68.73% 91.77 91.77%

-Mickel 1.42 1.04 7.78 11.15 64.14% 103.22 103.22%

Phospherou 225.84 208.40 227.65 251.76 NOT CALC. 101.74 101.74Y.

k,Aotassium -12.08 -1.25 LT -28.40 8.95 43.29% 94.82 94.82%

Samarium -6.69 -1.48 LT -31.96 -1.77 LT

Selenium 3.63 7.98 -10.54 12.31

Silicon 29.42 22.77 18.13 18.50 42.33% 83.71 83.71%

Silver -4.39 -0.51 LT 3.61 10.28 NOT CALC. 103.69 103.69%

Sodium 1549.50 1534.90 1558.70 1642.10 NOT CALC. 97.18 97.18%

Strontium 5.81 5.67 15.11 16.36 94.41% 101.31 101.31%

Sulfur 16.76 19.02 16.18 21.26

Tantalum 0.03 0.31 LT -8.67 0.35 LT 3.48% 106.16 106.69%

Thallium -6.68 0.37 LT -58.85 -0.58 LT

Thorium -8.81 -1.48 LT -21.01 -0.86 LT

Tin -0.53 0.40 5.45 9.93 47.32% 97.19 97.19%

Titanium -0.13 0.05 LT 7.99 10.33 77.34% 110.58 110.47%

Tungsten 1.44 1.37 -4.78 1.56

Uranium -0.97 24.28 -166.80 24.81

Vanadium -0.39 0.06 LT -3.73 0.06 LT

Zinc 0.59 1.19 10.01 11.72 94.70% 99.54 99.54Y.

Zi«onium 0.14 0.16 LT -3.53 0.50 -5.36% 107.91 108.13%

Dilution 101.00 11.00 1.00 101.00 11.00 10.00 11.00

Factor
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ICP Resutts

ACID ACID

DIGESTION DIGEST.

Spike Spike LMCS LMCS LMCS LMCS

Standard Standard Standards Standard STANDARD

LMCS ID Values IDs VALUES IDs

Book Book Book

ppm # Ppm # PPm #
added 5.0 mL 81C11A in 34C11C

103C15C 82C11A Sample

+

Aluminum 10.00 5.0 mL 100.00

Antimony 10405D

Arsenic

Barium 10.00 100.00

Beryllium
Cp!ismuth 10.00 100.00 100.00

Boron 10.00 100.00 100.00

llvCadmium 10.00 100.00 100.00

Calcium 10.00 100.00 100.00

(wC,er i um 10.00 100.00

Chromium 10.00 100.90

{leobalt # 10.00 100.00

Copper 10.00 100.00 100.00

t'Europium
Iron 10.00 100.00

}.qCanthanum 10.00 100.00 100.00

Lead 10.00 100.00 100.00

{;Lithium 10.00 100.00

Magnesium 10.00 100.00 100.00

"*nganese 10.00 100.00

Mercury

-lblybdenum # 10.00 99.80 99.80

Neodymium 10.00 100.00

-IMckel 10.00 100.00

Phosphorou 10.00 100.00 100.00

CPotassium 10.00 100.00 100.00

Samarium

Selenium
Silicon # 10.00 100.00 100.00

Silver 10.00 100.00 100.00

Sodium 10.00 100.00 100.00

Strontium 10.00 100.00 100.00

Sulfur
Tantalum 9.95 99.50

Thallium
Thorium
Tin 10.00 100.00

Titanium # 10.00 100.10

Tungsten
Uranium

Vanadium
Zinc 10.00 100.00 100.00

Zirconium 9.98 99.80

Dilution
Factor

Page 3 of 3
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ICP Calibration Report

^.

G'.?

Od

Procedure: LA-505-151
Instrument: WB39939
Technologist: D.M. Southwick
Date: Feb. 22, 1990
Time: 16:28

Revision: A-0

Calibration Standards for ICP Program "SST"

Element Standard Element Standard

Aluminum SST-3 Antimony SST-4
Arsenic SST-4 Barium SST-2
Beryllium SST-2 Bismuth SST-4
Boron SST-3 Cadmium SST-2
Calcium SST-2 Cerium SST-5
Chromium SST-2 Cobalt SST-2
Copper SST-2 Europium SST-5
Iron SST-2 Lanthanum SST-5
Lead SST-4 Lithium SST-1

Magnesium SST-2 Manganese SST-2
Mercury SST-3 Molybdenum SST-3
Neodymium SST-5 Nickel SST-2
Phosphorous SST-3 Potassium SST-1
Samarium SST-5 Selenium SST-4
Silicon SST-3 Silver SST-2
Sodium SST-1 Strontium SST-2
Sulfur SST-3 Tantalum SST-3
Thallium SST-4 Thorium SST-4

Tin SST-4 Titanium SST-3
Tungsten SST-3 Uranium SST-4
Vanadium SST-2 Zinc SST-2
Zirconium SST-3

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HN03.
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SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.

Individual element solutions as follows:
Li LiCO3 10,000 ppm in 5% HN03 Lot# 14394A
K KNO3 10,000 ppm in 5% HNO3 Lot# 14379A
Na NaCO3 10,000 ppm in 5% HNO3 Lot# 14400A

200 mL of standard made by combining 25 mL HCl/HNO3 mixed acid, 1

mL each single element standards, and water.

SST-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,

Manchester, NH 03103. Mixed element standards as follows:
SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm

Lot# 0-119A
SM-20 V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm

Lot# 0-119B
50 mL of each mixed standard are added to a 250 mL volumetric flask

and diluted to volume with 1 M HNO3.

p, SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.

^ Individual element solutions as follows:
^ Al Al 10,000 ppm in 10% HC1 Lot# 9-053A

B H3BO3 10,000 ppm in 1% NH4OH Lot# 9-335A
A ^ Hg Hg 10,000 ppm in 5% HNO3 Lot# 8-656S

Mo Mo 10,000 ppm in 5% HCl Lot# 9-159T
P P 10,000 ppm in 5% HN03 Lot# 9-160A

0'+

Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ

S (NH4 )ZSO4 in H20 Lot# 9-231M

Ta TaC15 10,000 ppm in 5% HC1/tr HF Lot# 9-335M
Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE
W W 10,000 ppm in 5% HF/tr HN03 Lot# 8-685L
Zr ZrC1zO 10,100 ppm in 5% HC1 Lot# 9-078G

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HN033.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D

Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F

50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO3.
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Nro';r:nmme name : SST qh7nne1 name : AL 1''oaynaroi;al type : i.;C

Curve iiirr Int Max Int Curve Coefficients

CO C I C: 2

1'J1"<V1 1.3768 18.115 -0.4224291i+01 0.3143071i+01

Pr<)!:.jr•F]fA01e rl:'r.lfl}C? . SST i.:hannial r'iame- .:I1:+1. F'.-11'jhClfdial tyj:ae . CC

Curve M:in Int Max Int Curvn Cnez:eiaien'ta

i:0 Cl C2

L'R41 0.3091 7.4113 '•0.48319: tl+01 0.148532l'i+02

t^+

W- A'rqgramme raruea . t::•S'1 Ci'rzanrrc.:l nanre .AS> t'olynnrni7l tyge . i:;C

N.
l; U r v Q 1'l i ri J ri't Pl a H l rr't i: u r v[? i: G o.f :f' 1 C i la n't s

[nil CO i: ]. C

"7` C!;V1 0.6802 86.817 --0.87::919k;+00 0.1219162:-O1

{ ^•...

°.'y kriagr£]IllI11Qd f1Lti111t' :'iST Channel P1311i1t? B11 Polynomial type CL.

Curve idiin Int Max Int Curve Coei'.ticirnti;

C: 0 C I C2

^ L'A'tV]. 2.4399 238.90 -0.222345i:T00 0.:89080F:•-01

i''ragr::aromc name . 8ST i:Jfarnfal rr.ame . E,1:1 Polynomial type . Cta

(::Urv: I'iifl Int Max Int Curvi? Coefficients

CO Cl C2

C TRV'1 0.4848 442.95 -0 . 2 4'. 241 E-01 0. 4•74f,'73F_-01

Pr ogr a m ni e n ara e. S S T

Ci. rvn 1•fin Int Max Int

,. Q-.•t. 128.-,.103^

Pubanrel name BI }''ulyrromial type : CC;

C.irv,., Cor•ificii:,nQ;
CO C3

;,:^ ,,. . .... .. .,., . i-. ,.. . _,

C3

C :.,

C::S

C ;..

C;



;.:,:V1 2 .25:38 92.=fG1 --0.25961QA'.'P01 0.7.?.iii3t;1;F:W

C'x•ogr:;uiiniar name .. SS.T. C:hs:°nerl name . I's P'c:;lynosi:l:a:l. tyl:>e i;C:

CUrve hiin :Cnt Max Int Curve Cnef:P:ic_:i.ent,.
CO Cl C3

C'l.2Va :.9178 5G1.44 -0.2(38859U00 0.940E502I3-°0I.

1'ro'lr:ninnio name SS1' [;h::annc:'l name : Cac Ao:I.ynooii:al. type i:f::

Curve Mirc Int Max Int Curve Caea.'i::io:ients
C i.7 Cl C2

CA'tVl 1.4434 158.36 -0.20:3531E+00 0. 133`)f.>1Ii }OCi
^

"i9roc.iramme name SST Channel name : CA I'olync:>m:i.sca type CC
On

aNJ rvc^ I•iin Int Max In•t Curve i".oer'iio:iercts
C;1 C:_-

C:i2V1 2.09275 135.51 -0.143119Iir00 C'.G^91•.

y+^

PPo3r:;wciica name . SST C:Yc.rarnr,l name . Cr; Pc:;l.vrc:;,u:i.::al type CC

(5^rve hSin :Cnt', fiarc Irrt Curve Goeia':c:iort,
CO i::l C2 ta

I:RV:I 3.3358 12.522 -0.834575P-.v01 0.2:37GE0f:•a•07.

I''rC7s1"aOIIi1C name . SST Channel name . [:I( S• ' typ erLyr^oiiia.<^:L typc. C:i;

Curve Min :Cnt Max :C'nt Curve C'ocata'iciena;
CO LI. C;: C ;:i

Ck2V1 0.95G0 42.201 -0.513632C+00 0.5a0;;J''9Ca•t-00

1'r;:)<s,t'Tifit01f.4 name i:ET Channel name : CO J''(ia.'frii?:L1'}., .. 'C y [i e:r

c . . 0 129i,, Int r:a.. I„t 0 , ,. -.



^ . . ..- . --- .....
I,ICtu'1 •'l.t:^.a 1.^^:.'1^.__` (1. 'PI ^'^«1_i.ll:ia^..^._=.'..i.^^'u".^-` it"^

i'rogramruar name . Sti'T i;tt•anne:l name . Cu I't:;lyrtautS.::al type . C'i.:

Curve tin Int Max Int Curve Ca;ef'.r'.S.aients
CO Cl C2

C:d'tV1 1.9041 iil.555 -O.P:i'2.`'-!'7771iy'Oii 0.26131(:H't-lit.)

1'ro';Irstouitca name „T Channel nantc:, C EU i':,l.ync;ri:i.al type : CC

Curve PSirt .Crtt Max Irtt Curve l'.Oe9.°'A'iU].E?rtt5

CO Cl C::

^L KV1 3.5712 3?5.10 -0.15I:690I.;'00 V..ib412:J1:'i "01

t

{'•s

Arr,oram mca name 9ST Channel name . FE Polpnon i•al typce CC

01

lt`u;urve liin :Cnt Max Int Curve Ooe:Ci:i.cients.
C (? C 1 C. '<1

LiV:I 1.0798 68.763 -0.3532GSLf00 0.310791I: ;.uci„

:'rc;^:jr:-tntme^ t-tame. : U£;T Channel name L,Fi I`c.;lynort:ial type L.'l::

Curve I•firt ]:n•t Max Int Curve i;neY:C:ic::iert<s
C: a C: I. C2

CAtVa 0.3037 4.2263 -0.1725941'i+01 0.5 S97G;3I:'ri).I.

I'rogramnte name : 35T Channel name : PB Polynomial type : CC

C. ur v e ('1 i rt I rt t i`I a T: .I rt t (: U r v e l, i] e If :L i iZ :i e ri'Q. in

CO i:; 7. C2

CiiVi 0.23GG 3.1007 -0.930435t3I".+01 0.36422:il3'r0

C ;:i

C ;il

G ;i1

C;:,

prl'.qr'iNmra nIr:::' - Sb:'T ri aru'tPJ. La !'O]' ..,r.:l'n3 'Cyj7(a . cc;
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PrcaS,{r:aorme name : SST Channel name : I+ Palyrc;mi:a:l type

Curve Min Int Max Int Curve Caef:ficientsi

CO C 1 C2

C1iVa 2 .9178 5G1. 1k •-0.::80859U00 0.940502II-U ^.

F'rnc{r::;ron^c> name . ^..,^,
.,.,1 Channel name : CIi Fa].ynnmi.:al tyl:;ca .' c.,t.;

C..irvcr i•c:.r• Ini. Max 1n't .:urvca C, •.c i i,.: a,0ir4.::

CO Cl C:. ,-•.

CHV1 1.4434 1 5t3.36 -0.203537.8+00 0.7.3^a961Ii+0i?

.^.
1''ragrammcr name SS'T Channel name : CA 1'olynomi•al typr• : C,CI

P

Nurve Min Int Max :Cn•t l.urve i;oci'fir:ierrts
CO C 7. C2 _;ii

C2

,r.;(:T'tV1 2.0925 325.51 -0.14(311i31:+00 0.6499:9 1::-O:i.

ree

uAv ,ar:a^»n^a name S ST C:r•ranns^l name Cr{ F•oaync-,m9.:a7. •tyl:;^:r CC

f.:urve Mi:- Int Max Irrt Curve Cot>ff iQicants
C U C a C2 C;

C:itV a ,.'a.3;i.`if; ].:>.;-̂?'3 '•0...;.^••tF-̂ /^'-^-•1:.+G1 0.2376i:U 1i•rU1.

k''rccgr_ainie name . S3'T C'h.=nnea namc-• . C::i; 1''o:lynoroial typce .. C:i:

Curve i•fin Int Max Int Curve Coa;fficients:
CO C: l. C2 C:a

C.hV1 0.9560 9:3.201 -0.5136321 tG0 0.510::95L:•t00

1>r agr<aranri: name . SST C:h::;rne1 name CO i'na.ynam:iral type .. CC

Curve Min 7:nt Max In't Curve Crcali'irierrtt;
C; O 01 77;

. ;.. .. . .. .^^ ,:. ..b'"• 0 1- 930: T--':•`.:^:"'•^" :i".^?•'



Programme name SET CtEarinel name :.CU Pi:,lynomi..l type Ci..:

Curve Min :Cn't Max Int Curve Coef.iii.a:i.ents
CO Cl C:?

CYtVI 1.9041 ,L.biJ -0.52977713-:00 0.264:3161i+(i0

Programme name SST CFrar'ircl r'.anee : EU i'na.yryc;mi.al type C'(:'

Curve iiin !n't Max lnt Curve C..;;afz':i.aients:
t:: o t: l C2

l-ttVl 2.5 711 375,10 -O.lS<:u90lci'OU V. J(]al.'_t;J': "0.t

n r.

Program me name PiST Channel name . BE Po:l.;nom..:aa type CC

^

CDC,.arve iiin In't Max Irit Curve E:ne:Px':i.cien'tc:
CO Cl C2

jPCi'tVa 1.0798 68n763 -0.sS3<.'G;C2•E•00 0.310791i, +00

^11

Program me name . SST Ct7annel name LA Ao:l.ynramial type ,. Ci:;

^....
Curve Min Int Max Irit Curve Coefficients

r^% CO Cl C2

CliV:t 0.3037 4.2263 -0.172544E+01 0.529762i: +01.

Programme name SST C:ii:_innel name : PL-: Pol.yrt:,mial typ;.• ,;'i::

Curve Ni:ir, Irrt Max Int Curve Coefficients
L:U C1 C12

CliVl 0,2:36G 3.1007 -0,92O8521I:{•r01 0.369213Cit+0:3

Programme r.ame SST

r's jr :- 0. i4'in :tnt lin>: Int

139__

Channel name : L,I Polynomial type : CC

ia.irvi:
C: 0 C] l:' Y,

C::i

C: :i3

C ;:3

C:3

C ;..

^ : C^



Pr:xgramme name SST Channel name : MG Pulynomi.al typca : CC

Curve Min Int Max Int Curve Cixefi:i.c:i.erl:.ts
C 0 Cl C;;

LfiV1 0.4126 316.82 -0.208306t:-01 G.663789i:-01.

1'rn^lc-^ranr^: r',am^a
,,t>:,1 C;l-,<ar^n^_+1 r•^ram,^ 2 MN

.
typeI''^:^.L^}'r'^c^n',x-aJ. t... CC

Curve Miri Int Max Int Curve Ci)t3:C•:f.':ii7i.eritG

CO Cl C2 C(:'t

C112V1 0.5330 172.97 -0.683422P•-01 0.121022Cia00

E''^

Hixc{r.tamme name SST Channel n:arnr ' I-IG Polynomial type CC

P`r.

C21:1urve Niin Int Max Int Curva_ Corafa'i;:irnts
CO Cl C2 C:f

C^•'

('.Va :3.3959 402.70 0.33G974T•r00 0.131'.^1(:5lit0G
1.;"a

:Prc>>r•:amme name S31 Channel ,,aiiia. . i•f0 Ycalynoeiial type CC

.,w...
Curve Piir, Int Max Int Curve Co.,:Ll:ici.ents

CO C l. C_^. C::>

CkiVl 1.0757 183.38 -0.326289k:•F00 0.2881 •`;7Fi+0G

IYrn'-lraiumr:• namca : SS'f Channel name : ND Polynomial tyJ;ca : CC

Curve Mir, I n t Max Tnt Curve Coefficients
C: 0 C l C2 C:i3

fJ 1tV 1 3. 7246 24.319 -0 . 40'7Ci i^',G't•01 0. 103`.750T:•tU a

Programme name : SS'T Channel nan7ca Ml: F'cl.ynomi...7l type : CC

r'urva Min :[nfi. Di:,x Int Curve i'•r,nPa'i "ic-•n'ts:c
•.: C. C 1 i.... i : ..
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Programnkc• r•amc . SST C l::irnel name . P T'olynom:ial type - Cl'_

Curve Niir Int Max Int Curve Coofa'ic:i.s>nts;
CO i;'.l C2 C;il

L"RV1 0.9459 55.093 --0.9671541",+00 0.971 3G4T-.:+00

Prcagraromca name SS1' Channel name K Polynomial typo . CC

Curve liin Int Max Int Curvi:r Caei':fi.,iert<_s
co Cl C2 C::)

i:RV1 2.341q 11.365 -0. 1n743'::1".+0a 0.598182Fi+01

TY

L^Progr¢a mmi: name EiS'T Channel name SM : oayncam:i. a]. type CC

_'^.

L'urvt3 Min Int Max Int Curve L'iil1T'1':iCl.Fdri't:
CM= CO C l. C: 2 C: C3

VN
CA:V:i 3.2019 12.189 -0.0473 5G1:+•01 0.245279[.+07.

^n

'!i'roc.lr.a;mme n:arne . SST Channel name BE Paa.ynorni:al type C(a

.....L'urvr.r i'iin Int Max Int Curve Cootiic:ient<;
CO C1 C:: C:;2

CF
C1.2V1 1.1007 30.39G -0.41694::E•o-01 0.35984G1?fO?.

^' .s^.^ c,^ar:,miue r^^amca mST l.tl:ir^nc^l. name . SI
, ..-i.:Hnlyr^c:k^nial type l.

Curve Min Int Max Int Curve Coi:i':P:ii,irarits
CO C1 C2 C`;)

C12V1 2.0849 70.96E3 -0. 1G'%80;3h•1•01 0.764596Ti•F00

Programokc name BST Channel name. : Ai3 Po:yrioni.al type i::C

C.irvco Min 'L'nt Max 7:rii'. Curvn i'cio:P:i'i.c: ant.c:
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kraSrarnmr- name : SST Channel name NA Polynomial type : CC

Curve hiin Int Max Int Curve Caefficients

CO Cl C:L C fJ

C kV1 3.3020 49. 50G •-0.3980402+01 0.1144892•H07.

;'ragr:ainme nsyrara SST Channel csime . Sli T,olyr.,oiiiGal tyl'o : Ci:

Curve iiin Int Max Int Curve l:UeBr:icien•ts
CO Cl Ca C:(i3

C1:2V1 2.5498 939.59 -0.1::90=1fisGif00 0.480805Ii;--0:1

Lt7

!k- Prf:1gr:3011tle name ' SS'.L' Channel name : S 1'olynomS.:7l type : i:;C

t`+.

p C:.irvc> i^i.n Irt Max Int Curve Coefficients
l: 0 C' a Cl:i C:a

t<
CRV1 0. ;`3"LG 31.710 °0.9E0227t;+00 0.16r4,11t.+01

z,

i'ror3ramme name SST Channel name TA Polynomial type CC

---Csarve itiin Int Max Int Curve Coceffii:inrts

a*
CO Cl C2 C;:3

C12V1 2.2205 82.970 --0. 15?40:iCi+01 0.652046T:+00

:'rroSr:amme name SST Chanrcal rame 1'1.2 Pc,:lyrt:rmi:al ty[;e : C(:;

L'i..rve li:i.n Irt Max I n t Curve Coef:i'ia:icarts,
CO Cl C:( C;i;

CA2V1 2.5916 ::3.63:: -0.1254313T3+02 0.4611911i•*0:1.

F'ro'-1r amme name SST Channel name :L'1-I Polynomial type ^ CC

C.ar^: : Ni.r Int rS,;c Int l:ur,/r.. f;;n': ;., .'ii•fi';l°:
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]aro'7r:amme name : SST Channel name : SN I'aaynornS.al type : CC

Curve Pfir Int Max Int i;urvE: Coei':Cic:ii:nt<.:>
CsI:;O Cl

CT•tVa 0.8211 128.67 - 0.71031?iG-r00 O.Ci21807I',+00

]''I`QgI`.FdI1101e rr:ame StiT Channel name , 1'1 Polynomial typr., . C;(.:

Curve MiPi Int Max Int Curve l.:i)ef:CILC7.erl'tS

CO Cl i:::

C[tV1 2.2946 3G1.71 -0.35304613+00 0.1461692•;-00

eo

k"` rro ,r aolii e name SST Ci•i:annel name . W Yo1ynanii.al type CC

S.

j=j (;Urve I`l:ifi Int Max Int Curve (,iJe.(.''.'.'LCLeri•tff>

CO C ]. C:'-
^
- C12V1 0.8474 41.128 -0.11651Jl:i+01 0.0062GI3Wa.
V"i

N
Nrraalr.:amme name SST Ci'Iarre1 name U Polynomial type ' CC

"" Curvra Min Int Max Int Curve Coefficients
C: 0 C 1 C?

W

C1291 3.1983 10.790 -0.476013Ci-r02 0.1436371iN.3

Programiue name SS1' Channel name V1 1'olynoci:ia1 •typo r. CC

C'.arve 'riin Int Max Int i;urv* Couil'iciente;
C: 0 C:1 C2

CTtV1 2.8383 73.530 --0.891291E+00 0.198324F•a00

Programme name SST

Curve Pfin Tnt Max TnT,

T36

C:;

C(:1

l..:i

C(3

Channel name ZN Polynomial type : i:C

C.arv? Cn::i'ti i.a.iont,
CO Cl C'.: i:a



Pro"lramme+ name : SST C:hiannol name : ZCt Polynomial type : CC

Curve 11in Int Max Int Curve CoefLia:ients,
CO C1 C::

CliVa 3.3680 141.94 -0. 130.`;Fi1I.+01 0.379538T:+00

Samplr rian7e . SS'13
Programmer . BS'1' 22-I'eb-90 16:22'22

N`l Af 1? Pi V 1 P!'S Ti:; l i

1l. 15.96 0.30
t+ 486.20 0.39
H[i 338.57 0.19
MO 154.5: 0.24
P n7.3a 0.a G
S]: G2.10 0„ 3 il
S 26.90 0.ft9

t` 1'(l 70.0/ 0.13
T I 30 9.66 0.q I:>
W 34.70 0.02
:rtt 12e.07 0.4 2

t?,

^rs

Yroqgr:araoie ranc : SST Channel name AL. }''oa.ynom:i.:al type

Curve i4in Int Max Int Curve Coefficients
^-- CO C I C2

" CT2V1 1.2768 16.753 -0.95991713+01 0.342.100001

cz^

PrQpjra m01e name : SST Channel 11a01a? `,Y1 :'f:7.Lv(70illial type Cl..

Curvo rsin Int Max Int Curve Coe:r:i ic,:ir,>nts:
CO C: 1 C2

CRV1 0.3091 7.4113 -0.483192Ei•01 0.143522T:+02

i'rogr::amme name . SST CPian ic:a. name : AS T'o7.ynouii.al type . cc

Curve iiin Int Max Int Curve Coe:P.t'icitzrrt<s
CO Cl C2

i:'RV1 0.6002 86.E177 -0.2729:191:t•*00 0.12:I9161?t0:1.
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Curve Min Int Max Int Curve Cnea'1'icaientes

CO C1 C:::

CS2V1 2.4399 238.90 -0.228:345l:••00 0.81390Li0E-O1

Programme name : S.^'AT CflanflC)a name : LjLl Pnaynomial type : Cl:

Curve >tin Int Max Int i:urve Coey'.t:iaierrts

CO Cl C:'i C ^i

L"ItV1 0.4248 442.9; -0.243::4113-01 0.474G73l•:••-0l.

Progr::ammca name SST Ct-annPl. name . BI Polynomial type ,. Ci::

C:,?

C..irve ii.' Int- ^ Max Int Curve i;oexzic::iior.t<.:c

! C: 0 Cl C? C:3

f4
CS@V1 2.3538 93.431 -0.389G:LOi:•a01 0.11G231i-sl"::-0:1.

0

C*

"Irograoue name SS'P Ch:_innel name f:•: pal•rnam:i::1 type C:i:

or

Curve ('iin Int Max Int Curve CaeaP:f'ii:iert,,

CO Cl C`<'t C3

,-Y73V1 2.9178 510.51 -0.3176601t00 0.1084920+00

cj^

Progr.mmme name SST C;hanr e1 name CLi Polynomial typ,er CC

Curvir Min 1nt Max Int Curve Co<rPf:i.s::ients

CO C. ]. C: 3 C

CStV1 1.4134 158.3G -0.20:3531L+00 0.1339C,:Lli+00

Prr.c,iranime name SST C:Fi:annel r::imi:a : CA Polynomial type : i:C:

Curve Mir Int Max Int Curve Coefficients
CO C1 Ca Ct?3

C1fV:L 2.0925 225.51 -0.143118C:+00 0.649749l.-01
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bA 1.1'^:aflni3l n^_ihl^' . Ct: k'Ulyfi.'^:11u7.r1.L L̂. .l^i ^i'.)r^-muiu I^..uui.^ .. ':i yj^Cr .(:l.

Curve Min It, Max Irlt Curve Coe:P:Fic^iertts

CO C 1 C2 C;a

Cj2V1 3.3358 12.522 -0.8 3457 513+01 0.2376130Ti+01.

T'rograrnme name . SST i:;nrnnt-ll name . CR Pol.ynamiztl type . CC

Curve Min Int Max lnt i:.Irve Coe:i.'i':i.a:i.en't'.s

CO Cl C2 C:2

CRV1 0.95GO 42.201 -0.513632L:'r00 0.5103992000

a'ragr%3mnre name SST Crf:ir'lel. name : CO Polynomial type CC

C'^

d..Cl.trve Min Int Max Int Curve Coefficients
C: 0 C l. C13 C:.t

i'*.
Ci3V1 0.2105 1.9303 -'0.: 23f: 010i:•rUl 0. 124I3'i'SF:+0:?

d

?r"
Programme r.,ti7e SST Ch:annc;l name CU Polynomial i',ype, i::C

r._

Aurve Min Int Max Int l:urve i:aoi':L'icii>nts
CO Cl C2 C:3

--d;RVa 1.9041 81.555 -0.529777[:*00 0.26-k3:1.i.;i»-00

'S'•

Pragramme name SST Chranrlal name EU Polynomial type . CC

Curve Min Int Max Int Curvta Caefi'ic:ierrt's
CO Cl C2, C:2

C1iV1 2.5713 375.10 -0.1 51?6901:+00 0.564125[,-01

Prf,gr amlue name : 63T Channel name : FE Palyrtr,oiial type : CC

Clu rve Mirt IrrC Max Int Curve Caei:i'i,ierts
CO Cl C2 C;a

C.'12V1. 1.0798 68.763 -0.35326"13f00 0..2707 9 1r•i.f1;
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prGgr:,:dlhO name . titi:'C l.iL:tr,r,e1 r,:dltte? LA t'lltlyr,QOti:d1 type . Cl:

Curve i'{ir, Int Max Int Curve Coefficients
CO Cl C2 C3

C:CtVI 0.3037 4.2263 -0.1725491:'t'01 O.t 3'i'76313'r0:1

-.
1'rctl^r:^ntme r^:;mc+ .

^'
. ,

^,
^T ^.2't:annel name . PB I''r.t.lync,ma-a1 type , t.,.

Curve I'ii.n Tnt. Max !nt Curve C:nel'T:i.c:i a't't<.:;

CO C.I. l'J3 1::;:;

C liV1 0.2366 2.1007 °0. Fi:?0I3.,f:Y3-r01 0.36913231!i+0`3

Prc,grammca name SST Ch:arnel name LI Polynomial type C:C:

O

Curve iiin Int Max Int Curve Coefficients

I,,, CO Cl C2 C ;

f"J L'i:2V:l 2.fi337 432.18 -0.339059r,{-00 0.122301X:•r00

fN

, r.

r 1'rc,'-ar:arnme name 3ST Channel name MG Polynomia:l type CC

'1•l

Curve 11in Int Max Int Curve Ct;ef:C'ii,ierrtt.
.

CO Cl C2 C:':1

CRV1 0.412(4 316.82 -0.228306r:--01 0.61i:3789l:-0:l.
01^

Progr.aotme name :>S:'f Channel name MN I'ctlyn:tm:i.a1 type " CC

Curve Min Int Max Int Curve Cnei:i i.cientx
CO Cl C2 C::i3

C1cV1 0.`','330 172.97 -0.603423i::-01 0.1:31222h'a00

Programme name : S8T Channel name HG Polynomial type CC

Curve t4in Int Max Int Curve Coefficients
f.: 0 Cl C:? C 3

c:^rt _̂ •5 .̂ 5Qir•1 :.̂ i^ ^ G 0 ^^^ ..,̂ %., ^ nr^ O..l...^^^....•I^riyl7laY'.^"'i :'(;L' .. ..;) ,,.,.., ^' :. !'.7.



t•ruyramme nante ::i51' Charunel n::rrae Mu YoJ.ynnmial tyt:;e

Curve 14in Int Max Int Curve Coefficients
CO Cl C2 C:S

CI:V1 1.0757 162.24 -0.36911l3I:+00 0.3259801:+00

Programme+ rc:ame ; SS'1 Ctt:arrel name NLc Polynomial type : CC

C..irve Nin Int Max Int Curve Coef'.Ci.cient!s
CO C.C C2 C:i3

C1.2V1 3.7246 24.319 -0.4075549+01 0, 1039Ci01i+0a.

,': o,3ramme name : SSi Channel name NI Folynom:i.a1 type Ci:;

`'Curve N:in Int Max Int Curve Couz1'fic:ients
CO Cl C2 C°3

S^.

WliV1 2.1343 92.746 -0.5219792+-00 0,23''.'',',3,=iL+00

CA

,...Z'roqraamnuo name t SST Channel name P Polynomial type CC

Curve i•iin Int Max Ie• 1: Curve Ca ea'ai 9.ci. an'ta

-^ CO Cl C2. C::9

°°CT<V1 0.9459 49.679 -0.107432L-:+01 0.107950'L-'+01

01^

Progr::antne name SJI' CII.:arnel name K Polynomial type CC

Curve Nirc Int Max Int Curve Coe:Pf'a.cierrt ,
CO Cl C2 0 ::1

Cr2V1 2.3414 11.365 -0. 1474321; F0., 0.5981t3?T:+•0:1.

Programme name . SST Ch annel name . SM Polynomial type .. CC

Curve 11in Int Max Int Curve Caefa':i.cien1ss

CO Cl C2 Q3

C12V1 3.2i319 12.199 -0.(1A7356i'.+0l 0.2152791::'a1.
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. .. ....m¢: ....._... . ..... -1.- "..n^t: lUu Lt.l.:;yliU01.....a. v'Yi, . . ...

Curve Niin Int Max Int Curve Cnia:i!'ini.erts
CO Cl C2 C:i

CIiVI 1.1007 30.396 -0.416942T:•r•01 0.35984C,k:.W.

rrOgr:a111Ne name - a.°iT Ct•13nne7. name .Sl Polynomial tyj7@! -C1:

Curve hSir Int Max Int Curve Coefficients
CO Cl C2

C:kVI 2.0849 G5.200 -0.18319:3L :-01 0.4334715C:+00

I'rogrtrrnme name SST Cv:annel name AG Polynomial type Cf.:

C'+'

"Curve Min Int Max Int Curve CoeffiCii?nts
C: 0 C 1 tC2 03

V.

(:pr91 9.037 337.72 -0.6099981i+00 0 .; R1077GI.-01

Pr+

UP,

Progrx.mme naror• SST Channel namc, NA rc,lyr.nmial type Ci::

C:urve Min Int Max Int
CO

C.irvc Ca t'C:ic:ierts
... Cl Cs C3

,-EX:V1 3.3028 49.506 -0.398040i:+0:1 0.114489F:•r0:1.

r^.

Crogr.mmme name SST Channel narrc: SR Pal.ynraiiri.a•1 type C:r';

Curve Mir Int Max Int Curve Cne:Pfic:i.ents::
Co 0 C:.', i.: ;i>

CI2V1 2.5492 439.59 -0.129048L+00 0.4808052--01

Px•ogr::amme name SS1' Channel n:ann S Polynomial type C7C:

Curve Piin Int Max Int Curve Coefficients
CO Cl C2 C:

C1itJ1 0.5516 20.249 -0.1103962•b01 0-1899482^01

1 42



YrQqr::1mm1:'\ name ib'1 1..11:aI1nF:1 name TA p (]lyni]m1a.l typ(1 . L.l..

Curve iiin Int Max Int Curve Coefficients
CO Cl C'2

C1'CV1 2.2205 73.578 -0.172529Cir01 0 . 7:''.(31. 1:=;1: r00

T'ror{rr.inime name , 5ST l:a.ar°ie7. name . TL2 Pcaaynom:ial type . C;l::

l:urVe Miri Int Max Int (.',UvviP 4:tJelL't'iC:ien't9i

CO Cl C:S C:i3

C12V1 2.5916 25.632 -0.125.3131i+•02 0.161191E+01

i'r[IgranlniCf name :i,^'i'1 Cil•ilnnk?1 nZalnl? .TI-I Polynomial type . CC

V"

Curve Min Int Max 'Lnt Curvc=. Coefficients
CO Cl C2 C;i!

N

C.')
CLtVI 0.91396 16.741 -0.6990111:+01 0.6710E5111+•01

fN

^^y

,: Nrn•.aram mc+ name 561 Channel name SN Io'Lynomi.a:4 type C[:r .

^4
Curve Min Irit Max Int Curve Coefficients

-- CO C1 C2 C3

""' CRVa 0.E211 123.G7 - 0.710316li+-00 0.821490711+00

I'rr.agranume name S3T Ch?annel name T:I: i°c a.ynamial type (:!(::

Curve Mir Irrt Max Int Curve Coefficients
CO Cl C2 C;iS

CRV1 3.2946 325.15 - 0.393059E+00 0.162735G+00

: rcagramme name CST Ctnr,rnea name : W Polynomial type : CC

Curve Mir Int Max Irrt Curve Coe:Fa:i.c:ient,
Co C1 C2 (::

1"('tV'I. 0.8474 16.431 0,1;2110VO.C
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.'rugr:auuiiG: ilaluee AaJ. l.ilXUl'111u1 r7::ui+r,r : U Pf):^frlt:il..a;i.i. t^ypc^ " L.L.

Curve Mir Int Max Int Curve Coera'ici.ert:;
CO Cl Ci? C;ii

CRV1 3.1483 10.790 -0. A760:L31i+02 0.14363711+03'

Programme name SST Channel name : V1 Polynomial type : CC

Curve 19iri Int Max Int Curve Coefficients

CO C7. C2 C;it

CXiVI 2.8383 73.530 -0.091291E+00 0.2983342+00

Progr.amn'ca name SST Cnanre:l name .ZN Poa.yn+;mia1 type . CC
IV

^rc Urve Ilill lnt Max lnt Curve Coe:f:Pa.cicnts
1::0 C7. C2 C::3

fN

CSI:V1 1.5723 351.23 -0.99444611-01 0.6001374C3-01

f'

1r'

,-Programroe narne SST Channel name 7..12 Polynomial type CC

IN
Curve Min Int Max Int Curve Coetlicicarrts

^- C o C a. C::.. C

`"1ftVa 3.2680 128.17 -0. 144913','L+01 0.421475E+00

!S*

744



Sample name , fi1L11a1
PC•fJgT':II1101G : SST 22.•Fl?b"90 1013:59

NAME MV lN'A CONCEN A1LCt)R RsG

^.i. 1.30 -0.153 -'1.631 -'J.v.klfa
SC 0.32 -0.00-: --0.926 -44.41

As 0.89 0.212 2.23:3 11.74
F4xa 2.57 0.001 0.006 1131.47
Be 0.5o -0.000 -•0.005 -3:'t.OS)
l, :i. 10.26 9.091 100.00 2.27
:, 97.52 9.%7G 107.50 1.70
C ta 71 . S0 9.375 102.12 ., .90
i; >a 149.07 9.542 104.97 2.27
C :a 2.49 - 0 . 0 4'7 - 0 . t51 4 - ti, 0 . C, (i,
Cr 1.13 0.059 O.c,4G 22«60
Co 0.21 C-0.::03 ir-2.224 -12.7^:
Ct.i 37.27 9.481 10•..29 2 :37
L^-, 2.61 -0.001 °0. 01 ; -35. a9
F.'ia 1.11 -0.008 -0.093 -79.51.
l. 1.90 0.507 93.573 ..(, a

Lt7 P i.. 0.4f1 8.457 92.022 .. . 0?

U. 201 -0.007 -0.0?9 -18.12
M_.i 142.24 9.413 103.54 2.76

AN
Mnu 0.59 0.004 0.045 :2.t52
H') 3.24 0.107 1. 17 3 12.72

p t1o 1.12 -0.003 -0.032 °138.92
rd,rl 9.25 0.:4`7 1.792 22 .09

::.23 -0.004 -0.04:3 ••127.70
10.13 9.855 109.01 ::.i:>0

11 3.97 9.037 99.29: ;'.t;ii !
£,irl 2.37 -0.210 -2.311 -9«5°;

be 1.14 -0.07a -0.8055 3G.:5
,'1+Bb:i. 2.25 0.042 0.462 38.74

hq 159.29 9.597 10,`,.57 2.17
°""

;! a 11.38 ^.9.05 2 r) ;.' '7].9«, ? «E; ;". ',
199.55 9.465 104.12 2.0)

0.63 0.090 1.037 15.54
O 9.' 2.20 -0.030 --0. R'3'0 1`J.kl;i

Ti 2r.68 -0.209 2.:300 -._ t'i1
:!.'h 1.01 -0.103 -2.012 -5.511
on 0.98 0.098 1«i)7':1 7.92
Ti ?. ;G -0.009 -0.097 22.40
W 0.97 0.120 1.31E1 7.4:I.
U 1.29 -0.393 --4.319 -47.10
V 2.95 -0 . 011 -0. 123 -: ? « 9,t
Zn 15E>.28 9.291 102.20 2.58
Zr 3.39 -0.020 -0.216 -'1B.2:3

D:i.1utior, factor . 11.0000

K4zr,
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:;amp].c> naine : 81Cllt1
1'ro3ramme . SST

N 11'iI3 MV INT CONCEN

:32-Peki-90 16:400`;

'L'i ]:LC(]R CtiD

r;l 1.35 0.032 0.351 368.02
0.31 -0.160 -1.852 --55.1U

As 0.74 0.028 0..112 1:28. 7r1
Lta 3.54 -0.002 -0.029 -31::.64
G c: 0.50 - 0. 0 01 -• 0. 0 0 G -'S 2. F12
!:S:Y 2.43 -0.05Cs -0.617 -151.79
A:c 3.64 0.050 0.617 65. i`..,
Cia 1.44 -0.010 -0.110 -47.36
Ca 0.85 (-- 0. 0[l 8 (-- 0. 9 c• i•i -• 0,. 1., 0

,^C 3 . 48 -0.075 ^1`i-o.. ^. -3so. <.^7
Cr 1.02 0.009 0.103 237.09
Co 0.21 (-0.191 (-3.097 -1.,.Q.3
Cu 2.02 0.001 0.015 402.54
G., -.Gt:; •0.002 -0.01::1 -::8::.a9
t'i:• 1.10 -0.010 •°0.112 -21.30

0.21 -0.036 --0.296 --CC3.7,:
Pb 0.2: -0.419 --4.610 •-E.09

.rLa. : . / t; - 0 . 0 0 :: - 0 . 0 3 ; G ;., k; ./ b
W;) 0.53 0.006 0.071 110:1.

i'*Mn 0.57 0.00: 0.018 85.75
N { ::.i7G 0.050 0.553 40.73

30.52 9.582 105.40 2.25
,,N..:I 3. 96 0.039 0.427 3 7 9 .a;.
N:i 2.23 -0.004 -0.0443 -461.18

tril' 0. `JE -0.021 -0.234 -1013.07
K 2.415 -0.008 -0.965 -413.57

4";";111 3.41 -•0.09 f -1.079 -254.04
i<'• 1.14 -0.053 -0.581 226.03

10.71 7.111 7^t.217 --.00
.^b-^`.i i1.131 (-0.045 ('-0.499 -4J.2;'3
Na 3.47 -0.010 _.0.109 -1102.2

^w3r 2.67 -0.001 -0.007 -521.97
` 0.59 0.018 0.195 1,i0 .3 1-,

::n 2.31 -0.022 --0.241 -220.87
Ti 2.69 -0.347 -3.822 .-8.21q
T'i•t 1.03 -0.049 --0.541 - 33k3.1iS2
or, 0.84 -0.019 -0.111 -•5501.
Ti 2.38 -0.005 -0.060 212.20
6J 0.88 -0.016 -0.174 -200.49
U 3.27 -0.G013 -6.6i39 -242.14
V 2.92 -0.021 -0.230 -15. ;d
Z^i 1.52 (-0.008 (-0.086 -37.7ii
Zr .92 -0.007 -0.082 -40:5,.:39

G:i.lutior factor : 11.0000
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t::smplca nanie : 82C11A
Progr:ammo : af3T 22°I°eb790

NIl('iC hfV 1:NY CONCEN I1:[LCG'Ct TtSD

A1. 4.10 9.447 109,92 1.14
ilo 0.32 -0.045 -0.490 -1'3,::a

Ac, 0.90 0.226 2.A90 0.31
li: a 10: . ii S 8.889 07.77B 1.07
i,c=, 0.55 0,002 0,0:'s1 8.72
Lt :I. 2.52 0.044 0 .4 04 i i3 . .J 0
Ct 3.1: 0.006 0.069 76.515
Lia 1.48 -0.000 -0.055 -44, 7tn

Ca 3.01 0.0 :.̂.''.:. 0.575 :3. G:.
Ce G,83 7.2435 86.740 1.C:;1
Cr 17.81 8.586 94.4A5 1, .'- •a
l, t., 0.21 7.150 78.653 1. 2'5
Cu 1.98 -0.005 .060 S5.02
131.: 3.06 0.020 0,221' 3.66
Fe 29,45 E2,800 9G.^.'.0:.. 1,31
La 0.32 0.018 0.192 30.00

KT'L-, 0,2! -0.959 - 5.9;3:. -15, c;(1

Li 80,79 9.142 104,9G 0.65)

11c) 1,41 0.067 0.7::2 1 .Us
111'l 7;t,uit 8.8213 '37,10J 1,25
hl g 2.79 0.029 0.432 27.90

prio 1.19 0.020 0.212 21,01.
Nd 1.1.G4 0.027 20,301 1,.70
Ni 40.0: f',.17G 9G,540 1,20
P 0.98 -0,010 .•0.:114 -1:3fD.66

Lttf( :3.42 -0.217 -2.391 29.69
:ra 3.39 -0.1G1 -1,772 -21.1 'c,

Be 2.16 3.612 39,728 0,40
:?$ a.4 2.65 0.179 4,166 2,87

A9 9.42 -0.006 -0.062 -G7,00
:3. tfi -0.019 -0,214 -55.91

Sf` 2.70 0.001 0.009 l'i1.S'.tii
0.66 0.141 1.552 14.913

^,.Y'a 14.66 9.099 100.09 1,56
Y.I. 2.74 0,043 0,47a 256.70
Th 1.07 0.10:3 2,018 G,34
Sr. 10.;36 53.210 90.311 12 (:)
Ti 60,92 9.530 104-432 1.10
ld 0.89 0.000 0,005 2551.40
U 2.GC'.', sk.GOG S0,665 5,0i;
V 2.92 -0.020 -•0.217 -15,:38

2.03 0.023 0.246 5,09
Zr 25 .48 9,2f32 102.17 1,0:1.

C):ilui:ion f:ai:•tor : 11.0000

1G:E;:.. i£1

14 7



Sample n:yinc : 34C11(.'
Sample code 1 : DIGEST
F'rogramme : SST

NAME i V INT CONCEN

Al 1.35 0„022
SJ::. 0.3:.' -0.069
(1 <3 0.74 0.025
}:a 2.:39 0.002
llcr 0.50 -0.001
15:4 ^t.Ui:i 1.84S
ii 22.71 3.032
l:ia 1l':. 9l.i 1.937
Ca 37.05 3 :?G4
Ce 3.44 - 0.16G
Cr 1.0is 0.020
Co 0.23 -0.012
Cu 9.92 2.092
1'au 2.64 -0.004
1' n 1.47 0.103
La 0. t•J (a 1015

0.29 1.677
2.73 - 0.005

iti';J 31.22 2.044
Ci n 0.59 0.004

FI ^ 2.49 -0.004
c2iO 7.66 2.1:39

N,-1 3.72 0.000
''N.t 2.21 -0.008
1^P 3.01 2.169

n" 2.77 1.803
;-Sm 3.37 -• 0.::03

Sl: 1.13 - 0.114
4.15 1.632

A(y 41.0i3 2.023
^ ::t Ei . 41 ^ . 209
.zt 45.31 y.04')

0.67 0.172
eIa r,a 2 .28 -0.041

1 1 2.G2 - 0.:,1 Y
1'h 1.03 -0.110
t;n 0.8EI 0.010
i:i. 3.2 4 0.134
W 0.89 0.004
U 1.24 -1.125
V 2.89 -0.030
Ln U.991 2.000
Zr 3.38 -0.0:7G

^
150

ti1T

:?::-E^.aL-,-90 1050`S7

128Ci

2::1.5:,
- 4') . 4 `:i
21.62

-•1'7.t's't
fit . FS <t
l:i ., 0':)

^
•-i'.`a.lt`.)

1:.. ,. .

7.G3
-70..i0

4) . 4 ti,
8.58

1 2. 9.:)

--J'<..`.) 4

8 . 4 •8

:.?.5,:1

-1 Ei 7. ., c):':
2 .80

-1:I.7.2G1

9.21.
. Pi U2.

-7`J.45

7.:.;:J

7.63
G.3t3

., . 0 t;

G.`i:l.
-'7 :'i „ 01
-7.4)S

-ti4.47
21.22
7. '7 •7

}t:JC?•.?E:
-71.9Cv
-15 ,.61

7.85
-G9.;,t^i
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Sample riame : E'5048
S::ample code 1 : 100-10
Proqramme . SST 22 -T'c.,l.,-90

NA PSi=. iiV INT L'ONCCII nU t:(iR r<;^D

Al 3.63 7.471 751.61 ]..:i}`J

uh" 0.33 -0.000 --0.000 AnAn:;kx

(-1ta 0.71 -0.007 -0.6I2 -3(].74
ri;:a 2.57 0.000 0.0:1 173.20

Be 0.:10 -0.000 -0.034 --t3.afi;
1{.I. 6.33 4.501 455.03 1.4'1
ii 2.94 -0.014 ...1.401 -36.41f

Cd 1.44 (-0.010 (-1.051 -15.36

l: 1.29 (-0.059 (-6.00:: ".I. :`':)
W., 3.47 - 0 . 10 4 -10 . 1 t3 - t. . /'1
Cr 1.1 1 0.096 9.6511 'J .:i'k.;
Co 0.22 -0.066 -G.699 -39.03
Cu 1.98 -0.005 -0.52:; -11.7A

Eu ...(iC:; -0.002 -0.:3:9 -^'..9G
1:^ (:r 6.62 1.705 172.23 1.82
Ia 0.32 -0.009 -0.909 -60.00

Cs.P I.; 0.20 -0.037 -3.".'3;.-; -100.00

.sI..L 2.74 -0.004 -0.375 -'.:a./:,
rig; 0. 77 0.022 2.246 1.41

VNr, 4.08 0.429 43.30G 0.70

N9 2.49 -0.005 -•0. :7]. -100.0:
A a 1.12 -0.003 --0.205 --58.0I

rQ d 3.91 -0.015 --1.470 -536„30

N i 2.24 -0.001 -0. 1 a7 --406.7.2
}CS}' 2.81 1.98E1 :300.83 1M

K .45 -0.0613 -6.847 -22.21
t"-;im 3.40 -0.135 -13.63 -2.10
,.^i e 1.11 - 0. 0 17 -'d . 7: Pl - R 2. 3 u

:i. 2.35 0.128 12.927 1.711.4
8.72 (-0.051 (--5.199 -0.76

Na 15.78 14.090 1423.1 1.7::3
-a9 r 3.77 0.052 5. 27'1 1. 48
8 0.69 0.198 20.016 5.34

11 2.29 -0.036 -3. c,28 - 93. E9
7.1 2. Vtf -0.203 20.50 -55.20
Th 1.03 -0 . 11.1 ._ 1 .t . .30 "G . 00
;il'I 0.02 -0.022 2.186 -52.16
Ti 2.38 -0.006 -0.581 -11.98
W 0.88 -0.016 -1.643 39.63
U • .L8 -0.555 -56.10 -10.0,
lI 2.95 -0.013 -1.:76 -27. 9:3
L 1..74 0.005 0.500 20.02
Zr 3.41 -0.011 -1.107 --%.CiO

il:i.lu'Cion factor : 101.000

17: 01 : 02
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Srample name . F:5049
Saamp 1 e cndc 1 : 100-10
Priagramme . S5'1' 22--Varh-90

Nra11 E MV 1NT CONCEN D1Ll:0it R:3[1

2.94 8.879 096.77 3.6:1.

SI, 0.32 -0.079 --13.000 -143.'7:a

Fnr, 0.73 0.Ol15 1.642 5 6 .79
tc:;i 2.60 0.002 0.204 45.52

Ltl? 0.50 -0.000 --0 .03%1 -'21„f!''

r't:L 632 4.566 45>1..:1 2.313
li :.89 (--0.019 (--1.9 ;'% -7.4t:3

Cd 1.45 -0.000 -0.920 --6.12

i;.^ 1.22 (-0.057 (-E.760 2.(:,::1
We :3.00 -0.029 -2.961 135.43

Cr 1.20 0.101 10,.15t:; 19.69

Co 0.21 (-0.191 ('-19.26 --9.96
Cu 2.01 0.002 0.1.60 20100

Eu 200 -0.001 -'0.055 -115.94

i: ca . .3 8 1.910 192.94 :i . 71

-- La 0.31 -0.027 -2.726 -22.09

N; 0.24 -0. 30S 31.1: -6.93

r' U. 2.75 -0.00:3 -0.296 -52.:10

'ri, 0.84 0.0:7 2.742 3.7:3

Mn 4.50 0.420 48.503 2.34

C7y Hc3 2.59 0. 01 1. 1.077
Mo 1.13 0.000 0.011 3036.00
N.:1 3.99 0.022 2.240 245.90

Ni 231 0.014 1.424 17.16
r - .07 2.236 225.84 4 .9 4

-. K 2.44 -0.120 -12.08 -28.43

:.'n 3.43 -0.066 -6.6Ci9 -5 '%. t,(9;

045e 1.17 0.026 3.634 101.16

Si 2.54 0.291 29.423 1.21
^^ A.;^ Y.l:/k (-0.043 (-<l.:tl'iti --: .U-..

Na 16.438 15.342 15,9.5 2.76
6 r 3.88 0.058 5.810 2.90

0.67 0.166 16.7`.:i.`'i 8.02
Ta 2.34 0.000 0.025 2727.50
'J' 1 2.71 - 0. 0 6 6 - 6. f:,'% 7 -:i 9. 34.

Th 1.03 -O.Ol47 --43 , cf 1. 1 --39. 4'7
S t• 0.06 -0.005 '°0.526 -'9E3.61

Ti. 2.41 -0.001 -0.126 --126.68
bJ 0.90 0.01 : 1.04<: 6k:i.l:3f3
U 1.31 -0.010 °0.969 -2471.7
V 2.97 -0.005 -0. :5i2 -169.6-et
Z 1.75 0.0010 0.587 11.06
Zr 3.44 0.001 0.14:: 467.07

Dilution factor : 101.000

17 : 1 1 . ` 0 1
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Sample name
Sample code 1
r ro(3r:amnte

NFaM); i V INT

F50A1J
:L-10
SST

CUNL'LN

22-Feb-90 17:15:40

DIC.C(1ii TiSD

Al 29.81 )60.316 )883.47 2.01
SI::. 0.33 -0.005 -0.004 -793.69
A<.:: 0.715 0.056 U. G1? 20 .22
Tit.:3 2.97 0.035 0.289 G.: G
La'r 0.`.:2 0.000 U.U04 67.51

37.24 40. Gt39 4R-7.0(° a(S
1+ z.90 (-0.010 (-0.19F.3 -•93.23
C.a 1.48 -0.005 -O.UF.O -50.615
Ca 7.23 0.327 3.595 2.17
Cc: 2.52 0.021 0.227 375. :l4
Cr 3.10 1.070 7.1.775 4.22
Ca 0.21 (-0.207 (-2.2i30 --zJ.l'%
Cû ..1 :.' 0.0:32 0,:399 EP-
Eu 2.67 -0.002 -0.023 -59.81
Fe 55.2q 16.016 104.98 3.09

CIL<7 0.31 -0.032 -0.31(i -41.94
Pb 0.25 -U.Uf3G •°0.949 -24.74A
U. 2.73 -0.005 --0.058 -44.03

xM 3 4.39 0.262 2.887 3.08
Mr, 35.06 4.202 46.229 3.07.

l3Hq . G<f 0.017 0.192 27.70
Mo 1.21 0.029 0.2G::1 19.1).

'"Nrl 3.83 -0.095 -1.048 -18.Ei:,
2.155 0.095 1.041 11.51

F' 18.55 1^.'^^i15 :308.'10 2.G9
...,J -0.114 1. ;JO 56.2I

Sm 3.40 -0.134 -1.475 -9301
'-a e 1.'•sC, 0.726 7.983 S.nS

4.67 2 . 0 7 0 <S <'t . 7 G :; 3.19
8.80 (-0.026 (--0.505 -13.45

125.3G )139.54 )1534.9 1.95
S r 13.41 0.:i 1 Fl 0.674 2.46

49+3 1.49 1.729 19.021 3.91.5)
Ta 2.(3E} 0.038 0.:309
Ti 3.74 0.034 0.:372 093. (',;.
TY•i 1.02 -0.134 -1.476 -3 0.55
:i r 0.91 0.036 0.401 00.37
Ti 2.45 0.005 0.050 73.51.
lJ 0.98 0.125 1.372 25.61
U 3.47 2.207 ::4.279 :19.75,
V 3.01 0.005 O.,UGU 203.80
.n 3.46 0.108 1.193 4.20
Zr 3.28 0.015 0.162 66.50

D:i.'lu•Cior f actor : 1 1.0000
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samlale nama : I-INO3
SST 22--Feb-90 17:19:54

.

NA141:: NV INT CONCEN R`)D

Al 1.29 -0.194 -2.70

gl.; 0.:31 -0.15E3 --:3.41.

As 0.69 -O.O:il6 -7.78

):c a 2.50 - 0 . 0 0 6 - (3 . 41

Iai» 0:.50 -0.001 -19.24

1'1:i 2.34 ( - 0 . 16','. -- 7 . 31.
B 0.72 (-0.036 -... %/.

C 1.,1 1.11 (- 0. 015 - 6."I'I

Ca 0.47 (-0.11:; -0.12

Cc:) 32 -0.211 ^4.:9;G

Cr 0.92 (-0.045 12. 3C;

Co 0.22 -0.112 -11.11

i) ^.a 1.94 - 0 . 0151 12 .21

L,i.^ 2-62 -0.005 Y.Y"

1.4 1.09 •0.016 •36. i(.;

,P'y La 0.31 -0.038 -16.00

P I.; 0.24 (-O.493 „6Ia

f"% U. 2.70 -0.008 - :1 .3f;

NId 004 ( -0.006 --(1.60

MI"i 0.1:r:'i -0.002 113. 1J.

L.I d 2.42 - 0. 01'il -• 1:i.: 0'7
C,

No 1.09 -0.011 -14.f36

!'^+ N,::I 3.IS 0 -0.126 -1t:>:.':),^t

Ni 2.17 -0.017 30.aU
in F, 0.92 -0.049 ... .17

r( :s.F1a -0 .277 --v .:^ssa
e Sm 3.:''s6 -0.230 -6..67

++:^ Be 1.10 (-0.209 fJ.':14

; ;. 2.09 -0.092 -5 .5::;

.,, p. 2.59 (-0.060 -3.07::)

Na .36 -0.1:36 - ..2(5

Sx• 2.61 -0.003 -10.91

; 0.56 -0. 0 3Ei

Ta 2.25 -0.062 -:(l`.;.`J:;

Ti 2.62 --0.429 -11.09

'1t7 1.0s -0.172 0.00

Ein 0.82 (-0.039 -5.01

1' x 2.13 - 0. 013 -- 6. 0t

(,I 0.86 -0.048 -22. 9^3

(I :3.::2 -1 . 422 --7.07

V 2.89 -0.021 -11.45

2r, 1.49 (-0.010 -3.19

Zr 3.:37 -0.022 -9.00
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:'t 'fA l11 jJ l f2 f1 aIH t : V5 0 5 0

Sxamplia coalc 1 : 1-10
F'rogr::amme : SS'G . _...-]nc,b-90 17:::7:4::i

P:Airii: 14V INT CONCEN rI 1LCa)k 1't3D

M. 24.73 )80.0:38 )200. 01 1.87

0.35 1.005 11.0':,; 5 . •ir]

aA 0.80 0.098 1.073 3.31

!3 a 13.70 0.990 10.085 1.90

Be U.`..'i'<t 0.000 0.004 60.24

38.99 42.670 469.40 1.0d.

p 11.80 0.903 9.934 1.59

Cd 2.32 0.911 10.020 2.24

C.:a 22.72 1.337 14004 2 .01*3
Ca 3.52 0.015 0.166 114.22

C r 4.92 2.002 22.025 .? . 4 :i.

Co 0.28 U.GG3 7.295 4.72

Cu 5.79 1.000 10.998 7..915

G1.1 2.71 0.000 0.001 196 .39

Lrt 58.34 17.777 195.55 195

LnLa' 0.48 0.865 9.;5 t0 :'s.;;U

0.28 1.072 11.797 6.90

E''+L:i 11.4;i 1.061 11.675 2.00

ii^3 19.28 1.251 1.i.7,3U 1.84
Nt4 f, 4'.^.2 , G 0 5.121 26.13G 1,) C:,

i'{q :.^.6fd 0.016 0.171 7.72
C3

r'io 4.26 1.021 11.233 1.57

ra.Nd 4.69 U.ti09 0.813 ).0. .

w:. 6.61 1.014 11 .].51 1.01*
??'Q 22.20 22.880 251.76 3.36

K 2.60 0.814 0.949 0.42

6iu 3.:9 -0.161 -1.772 -5.2ED

Ntl c'a 1.47 1.119 12.310 2. 73

Ei:l 4.21 1.681 18.495 1. 1fa
...Ft!.3 24.11 0.935 10.':.';)3 1.99

Na 133.37 )149.28 )1642.1 2.00

Ei r 33.61 1.487 16.258 1.21

1 1.60 1.933 21.263 1.92
CN'Y1* :n 2.3:3 0.031 0.246 1G.24i

Ti 2.72 -0.052 ..0.57i -89.26
tP•i 1.03 -0.072 -0.2G1 -22.62

Sri 1.96 0.902 9.926 <f . A.
T a 8.19 0.929 10.122 1.91.
W 0.99 0.142 1.562 10.0.5

U 0.47 2.255 24.1306 3.31
V 3.01 0.005 0. 0::, % 5.77
7.iI 10.39 1.065 11.720 1.70
Zr 2.55 0.005 0.490 2.77

Ui. 1ution factor : 11.0000
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6:amj3lEa nan',e HNO3
A'rc:gr.:ammo S;1' F :'-1:'c?b-•90 1 7: 31. -:3t'i

NAME MV 1Pd'S CONCEN T<;%li

Al 1.36 0.062 270.52

S:3L-, 0.32 -0.022 -150.09

As 0.73 0.014 261 . 44.

Et a - 2.62 0.005 169. i:3 i3

J;t e 0.51 0.000 4 14 . 3:I.

l; :i 2.42 0.008 1629.55

B 2.92 -0.016 -•66.::::3

Cd 1149 -0.004 -160.22

C:;a 0.09 (-0.111

Ce 3.60 0.215 150.33

Cr 0.95 (-0.026 -39.%L

Cu 0.22 -0.120 11 ,`:?E:;

Cu ''..05 0.011 175t. (i,U
2.I9 0.004 :Ls•i.(alii

!l:? 1.11 -0.001 .'.ti-469

La 0.32 0.004 60c.P:)

PW 0.25 -0.111 -•GG.ii'i

*oLi 2.82 0.006 191.5:'

0 r3 0.35 (-0.005 -•5.82
P,
hn U.S7 0.001 102.Kt

PW-3q 2.`.iJ 0.009 14 5 .0=c

M o :L . 15 0. 0 0(5 :`:'ii 7.3 Q

ch ta 2.96 0.039 450.61.

Ni 2.20 0.011 1. Ei iii . lt; :il

^"j:, 1.00 0.000 10146.`.'.'

1 s.`, 1 0.261 169.66
(

1'^ ;,' in
.

3 . 53 0.196 1 G G„ L 1:7

t ;e 1.16 0.012 1212 . 90

Si -- . .. -. £s0.0. d r / . ;71

"dA<1 9.11 -0.026 -•97.22

Na S^1• 0.UG;'t :115.''':.'•
sr 2.7: 0.002 177.97

`.i 0. 59 0.014 ^l L''i . ::3 :i

Ta 2.35 0.038 173.59
;,,w q' 1, 2.7G 0.125 510.00

Th 1.06 0.105 227.50

;,i- 0.27 0.005 495 .63

Ti 2.46 0.000 102.69

jil 0.91 0.022 li38.37

u 0.39 1.135 164.23

v 2.09 0.030 13 0.4 Pi;

Zr 1.55 (-0.0011 -32.5/

ul 3.50 0.026 167.75
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Sample name : 81C1a.fa
f i ugrxammca . i;]l'1'

N 1; i•i L: MV T N'a' C (1 N C Ca@

22-Fcab-90 17: 40: 4:L

Li'.C.LCl1R 1:;3L'i

Al 1.29 -0.201 :: a0;'3 -E3.58
al', 0.23 -0.144 •-1. 5 9 -15.8O
Ass 0.27 0.193 2.119 :? . 7 t:>
Et..a 2.55 -0.002 -0. 0?;3
Be 0.50 -0.001 -0.003 -16. i ki3
B .i 9.92 8.732 96.060 0.912

9:.11 9.,S3 103.98 0.52

C tl 68.86 0. 021 9 0.22 0 1.W':i

C3 145-12 9.296 102.15 1.27
Ccz 3.45 -0.145 •._-1.,_.,`J^ -1 7.6 8
Cr 0.94 (-0.022 (-0.:31 :1 .... .'W'la
Cc 0.21 (-0.207 (-2.220 --9.17
Cu 37.06 9.265 101..02 1.09
L:.i :.62 -0.003 -V.O.tP; -14,O<t
I'C.' i..V`) -0.015 '0.03 '21.6B

L.ra 1.8:3 8.251 90.763 1.1:
01 t'I_. 0.47 8.185 90.029 1.38

Li :.Gi. -0.011 -0.12C5 -1 :.U::,
1I!}) 137.25 9.081 0 0.806 1..I('a

Mr, 0.62 0.002 0.0::6 13.02
Mfl-) 2.55 0.004 0.,0:0 182.%L;

'Mo 1.11 -0.00E3 -••0.090 .•••1:1..Gt^,^
Ncl 3.99 0.074 0.t:.l :f '',:S .22,

r.. Ni 2.30 -0.010 -0.113 -21.09
9.56 9.250 101.70 (;.GSI

V1 K 3.01 8.620 9q.818 1.18
',i>m 3.33 -0.301 -3.210 -:.78
t3s: 1.12 -O.1S1 --1.66: -19.1(i

Ni;ii 2.18 -0.014 -0.156

nq 156.62 '•).4::G 103.G9 0.91.
- D: =t 11.19 8.835 97.1 82 i.67

Sr 19%i.33 9.210 101.31 1.27
G U.G.:.' 0.081: 0.919 22 . :r
1' 2.2(3 --0.039 -•0.430 -20.70,
"fJ. ....G; "0.125 -?.'fili -1s.::'.r;
lhl 1.00 -U.'GJ%-0.257 ...iS,:U -9.16

Si'i 0A6 0.07G 0.841. 4.215
Ti 2.34 - 0 . 01;3 - 0 . :L 1:3 •-10 . `J'7
W 0.'')`'; 0.09'•^ 1.009
U 1.24 -1 . 0 3 9 -• :L 1 . .t? -•• 1:5 M
L1 2.90 - 0 . 0 :S Y -. 0 . Ss S1 : .-. O . )'%

'.'.il 15e.26 9.049 99.54q 1.22
21` 3.36 -0.0:2 -V.,.:J:. -12.e]9

Dilution lsc'Cnr : 11.0000
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Sample n:ame : 32C11A

Sample code 1 : 1•-10
Pi•Q!:jPJ1111111? . ;>S'1 22-•VOO-•90 17 : At: r. .,.-.

NAME Mt.' liQ'i CONCEN Li1LCllrt rtilt

1 a. 4.25 9.934 109.27 1. i'N

ri
0.3' -0.054 -0.599 -.Li:').OEi

0.92 0....:'iS.' ^ 2.767 7.5.'i.90

1:1 107.07 9.291 102.20 1.67

Be 0.55 0.002 0.022 30.25

p:i. 2.55 0.000 O.ts3:3 191`J'L

2.41 0.010 0.009 55 .21)

C.::I 1.50 -0.002 -0.027 3315.

t. za 3.23 0 , U 6 7 0. :
"'
::;

:'t . '7 .,

CO 7.01 1.326 9:L.`'si :9t 4.9t

Cr 1J.f1£1 .9.1:. 100.::ii,

Co 0.09 0.150 89.733 6.92

Cu 2.02 0.004 0.043 57305,

13u 3.12 0.023 0.256 30.59

pc 21.42 9.412 .Lfi;l,`;(iI :3.19

L ;. 0.33 0.029 0.317 117 . 09

, ` Pb 0.24 -0.308 -a.(390 •36..6u.O
L:i. 82.91 9.20n 107.25 2.7:;

P • Q. 1.;''̂ 6 0.07S 0.5.: ::%'' 0.20

Mr, 77.84 9.415 103.,56 2.6:'

2.70 0.027 u.296, 40.9C)

rt,a 1.21 0.0215 0.275 .%.v/:
CO

H-J 11.95 8.342 91 . '7 :> i, 1 .37

42.64 9.384 100 .22, 3.65

0.99 -0.001 -0.000 --6300.0

^+^ F•
^

2_144 -0.156 -1.711 -33:.3:i

^3111 .:' -0.066 .'I :'. f: 0:: . .,'I'` ^
i JSc .^'. • '.^. J i.'^^13`

^4d;..)'^0 5.52

, W 2.70 0.425 4. 6 7]. 20.04- J .
9.61 0.006 0.067 500.33

3.50 0.023 0.243 7 69 .7'S

;;x` 3.73 0.002 0.026 192.20

--- s 0.66 0.153 1.679 221f1

Ta 1J.R1 9.651 106.16 4.1.r1
^.11 2.87 0.670 %.:`s%3 1.7iG1U

'1:1'1 1.08 0.392 2.721 108 .66

;;, r 11 . 6 3 8.815 97.155
.
b.21

U. 64.19 10.053 110.5t. 1 .4C.

W 0.90 0. 016 0.17U 337.W1

U 1.70 5.554 61 . U 9 n 41.07

y 1.02 0.009 0.04i8 206.7i;

q,l••, 2.11 0.027 0.209 15.97

Zr 26.72 9 .8 10 107 . 91 1.43

Dilution factor : 11.0000
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Sam[.ilel n<':ime : B1C11(1
.l'rogr:aI1101d . tiS.l' 2:..^-}foL,-10 18:59:3:3

NAML'- MV 'f.P!']' CONCEN ciILCO12 rCri

Al 1.29 -0.175 -•1.920 -15„31
5b 0.31 -0.233 -':;.SGO -. .c;`)
f3s 0. "i'0 -0.017 -0.183 -59. Ei')
U:a 2.43 (-0.013 (--0.144
Be. 0.49 -0.001 -0„012 -10.9
4 :i .26 (-0.259 (• ...f;'a9 -1 G.3t3
E+ 2.71 (-0.037 t-••0.408 --14.59
C rl 1.07 (- 0. 0'? 0 (-- U.:.'. 3 h •-'7 . 7.I t')
Ca 1.10 (-0.072 (-0.707 -0.22
C:ir 3.30 (-0.•19: (-5.429 -7.53
C r 0.9s ( -• 0 . 0 41 ( 0 . .=; ; `7 - E°i (i: ., G ;.i
Co 0.22 (-0.172 (--1.961 -4.0a
Cu 1.92 -0.023 -0.256 253.30
W.i 2.54 (-0.009 (._0.102 --i:.u7
1'l3 1.06 (- 0.0: `.J (-0.37 (J -'15.03
L a 0.31 - 0. 0'7 4 -- U. ri 1:L 0.00
F' I-j 0.22 ( - U . `, 7 `1 ( -C, . :i Y 3 .- `J . I 16

q:i 1.62 (-0.0154 (-0.203 -3.`'33
,,Q 0.67 0.016 0.,191 2.02
Mr 0. 5t1 0.002 0.021 101.71)

N!':1 2.46 -0.010 -0.109 -12: . ,':!
No 20.94 9.065 90.719 0.92

CA d 3.69 (-0.23G (- ..S9;, -3%.ti(':
C^q i 2.10 (-0.033 (-0.362 -9.76

P 0.90 (-0.099 t• 1.Gc25; -12.50
111 ....Ci,'i -0.702 -?.726 -6,23

:IIII 2.::5 (-0.507 (-:).':14`'^ -8.01

""S e 1.11 (-0.211 (-2.3:2 1FJ.l'.1
Si 10.27 6.740 7 ?. 1 14 0. ,t::

^tl,a t3.32 (-0.077 (--0.43`a=1 0.9.:
3.29 (-0.210 (-... G].3 -11.(,•:

or '3.^12. 57 -G.GUI'; -•G.GGO -9.217
0.55 -0.049 -0..5=13 -32.03

Y'.:a 2.20 (-0.103 (--1.139 --10.98
C"'.t.1. 2.57 (-0.723 (-7.908 -'10.60

'i3, 0.99 -0.33 G -3.691 --7.5'7
:ar. 0.80 (-0.054 (.-.0.591 -•16.:::0
Ti 2.27 (-0.024 (-0.261 •S'.C,O
W 0.01 (-0.077 (-0.3^',U -21.46
U 3.10 (-3.021 (-33.23 -•2.10
V 2.:33 (-0.097 (-0.522 -7.27
Zn 1.43 (-0.013 (-0.147 -;.; 4
Zr 3.31 -0.057 --0.621 ....L:?.i.)U

D:ilution factor : 11.0000

7b0



:;>am1a1e rianre : 81CI11A

i'co7r<lmmcl : SST

NAME IhV IiVT CONCEN

22-•L' ek:,--90 19: 0(3 t 42

Li1LCOIt C2SD

Al 1.28 -0.33G -2.484 -27.81

,I., 0.:32 -0.099 -1.050 -31.22

As 0.88 0.194 2.112 10.31)

B.a 2.54 -0.003 -0.029 -•123.07
'

Be 0.40 -0.001 -0.011 7--7. a

Bi 10.11 8.921 92. 131i 2. 9(:.

kt 95.29 9.54, I.U4.92 1.i'tA

Cd 6Fi.:3 8.90:. 9: ..i(i`) :3.7fS

L;4: 146.80 `J.iii:i 10 3 . ;`,) .:. `--,1.

CO 34 -0.166 -1.i3::'1 -'7ft.6";

to r 1. 01 0. 0 U=:- 0. 0 -'91 618 . 91a

f : o .i:U.': -O.O;a; ' -0.,9'1:: - 3 1 . ::
' ^.

Cu 37 .73 9.442 1 03.27 .
uT

2 . 27

Eu 2.64 -0.004 -0.042 57.JU

i3 1.09 -0.016 -'O..l/% •l.i.:J. x:J.

1. 10'i 0.14a 91 . 772 2.79
F' L 0.17 8.170 09.904 3.70

''

l i
C^'7

"
- 0. 012 - 0. 13 ^. L 7:i : ^, l

.Mo 1.s8.ii1 9.1:33; 100.^1`, <t.7f3,

Mn 0.59 0.00^, 0.044
,

L.I,^ 2.4G -0.000 -0.104 -•21.70

'
19i:F 1.10 -0.012 ^U 1:i:'. E-4`.O

N :1 1.02 0.116 1.=17'7 117 .
' "

t11 2.17 °4.Olr, cc-(?..l)1 ''?.[,.,.

'
.

0. 98 9.702 10(5 .;'::. 7 (a.; .

K 2.9(] 8.97:; 90.700 2.94

2n' 3.33 -0.212 -v 43t' - ^U.°a('1_

13c:. 1.11 --0.193 -2.124 -6.1F.`.

2.16 - O. 0:S'7 - 0.30 0 -• 1? a. 5: G

3I A 159.92 9.61I; 106.01 ?.'.:Ia
'.

11.41 9.121 100.:3'.', 2.36

Sr 197.49 9.366 103.03 2.40

0.62 0.101 1. 10'7 110.0

Ta 2.24 -0.060 -005: -28.60'

i'l :-'.Gc's (-0.@,G4 (•?..:U':i; 2.01
,

011 -0.226 -2.405 . .i:;9
Th
Ein

.
0.94 0.066 0.'726 :'-J.:t3.

Ti 2.31 -0.U1C, -0.1Et1. -34.14
'0.95 0.085 0. 9 3:3 i, lJ.(

U 3.23, '
-1.207 -'1.3. :'7 -61.`f„3

V ..1a.^; (-O.Ui,5 (-0.191 -4.17

;i 152.78 9.141 100.515 ...ff`ii

7r. 3.35 -0.039 -0.4::7 -90.22.

r-

Ii1u'tion :E':ai:tor : 11.0000
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:;:+mplcr n,7i»e 82C11Fa
t'CQr)r.=,fdmi? SiG:C 22 -'Fe?L',-'90

i,! '', M T: i•i V 1NT C U N L' C N Ci 1: L C 0 R It A

Al 4.09 9.335 102.::4 4.09
51'^ 0.32 -0.010 - 0.109 - 624M
l s 0.98 0.200 2.195 11 . 4/1
C1.:1 102. 6 5 8.890 97.876 3.35
i'} c+ V54 0.002 0.017 22. E; -!
Di ...,•: -0.03`': -0.429 -174.47
B 3 :.'.:.. 0.015 0.169 %:.. .';
C t9 1.40 c-- 0. 010 (- 0. 1 1:' -. 35 . 3<1
i; .:A 2.00 0.05 2 0. 0 67 -11.911 .1
Ci;? 6.7£3 7.776 85.537 5.69
1.:1` 17.39 8.363 91-952 4.30
..i) iJ.t' , '].J .°...''; .y

.7J
.
15/:i.. 5. 37

Cu 1.95 - 0.016 -0.17:' ;1G. s6
Eu 2 .00 0.011 0. 160 13. Re 7
lro 29,0'. $.6O::

.
9'',i.f'ia;. : ._i,

La 0.:3 0.031 0.336 56.7:3
Pb 0,2 -0.160 - 1.763 -:'C:.ib

Li 31..3; 9.613 105.7 4 2.69
,C'k' M ^ j 1.42 0.060 0.718 :i . 1.

Mn 71.22 11.6E1 95.CiOa

2.56 0.006 0.069 22 . 79
^rlc 1.17 0.012 0.137 50.03

'11.21 7.678 82.463 ... . ,`.i 4)
p^14:i 29.11 8.564 94.200 4.G;,,

P 0,97 -0.0251 - 0.317 . I"J,41a.
iC 2.32 -0.A`'J;i ^5.440 2 3.1..1.

::c -,.31 - 0.343 -3.777 -25 .°ii:i
Sc 2.10 3.379 37.169 S.'7`.

... 59 0.331 2.636 12.60
9.20 -0.021 - 0.226 -45.01i

07%

19:0J"5::1

?Ci.r5
V 2.88 -0.034 -•0.370 27.34
Zr; 2.01 0.021 0.232 17 . 13

25.25 9.194 101.14 3.92

Dilution f:3ctor : 11.0000
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^ ANALYTICAL ANALYSIS CARDS
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H•7MOGZT L;-UJO-^GO

I

^iONE WB:SL 6
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?
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//^f' ^/

mn ('yn4birO JD Unil YOr

^
P.

S. 0

UUPLICAIE

11 o

Ser^ W. 5. pmPom a^. Tm inD.D hpMl

F Sr^37.-6440 '^F.RMFNT-h` 11- ^-89 11:16 22
ammWUpn b.MD]^wna,e H..W{Mlu GMrpGa Mrvm

U LH-92=-10h $ kCCOVERY Wb75L 0
s.mop SW . Cu.Y..r.

' - 0'/00 .rJEf3
^r.^

N.m.rU.Glcuwbn., Ww^^c

ID-3^'-^'ci^F-
^`09'S^ i •y6

^^srr /ooa. (n)Csr^a4^(.^
3=3.3zD ^ 5.ez-9

.^1b -.1^

MYYU-1 fruly.l.] AMIY.1.9

tl1«a^• W. Xr] Xn IY.

yv ^
G^. T:me ra^k^.a I.D u.t ip.

s.rtX w- Gma. Fam Gu Tin. wu.e bnpPi

F 50?9.-6140 SEGMEVT-8 il- 7-89 11:18 23
pe^.^mnunen wetwe.SYnc.N H.wn Ilniu p+Ne GD. X.rvw

U LA-92°-S^i6 G/L WB75L u
S.mP^ . LutNw 1°

' OD-/O-/b0 ^q p
^XVnt, GICU411mn. PnNLL

S % '^'•^ mb'^AFIPLE ^/ r••p •

^v^a. iC °,1 spk - , yo

.-,olo
AnpY-t ArWnt-Y An..y.l-3 yp.An. Mb^Y.s

^ az^s
Xjt ^j W. Xn Xn .Y.



M[

-1

0

r•
^
^

w
r
^

N
r
N

O
M

J
m
^

G
N
r•
0^

S.d.iM, IR.U-.ll Ma.Wq, 1.-,O.lil b
r•
tll
Ul
0
F

ct
r•
0

5.^w Ma. s.pr Ppnl D.^. Tln. M.M hu•nl

F bi,52.--bS3i^ SEG"^ENT--i ii:i? 18

O.,.e•nuwan +bnaa^5rv.•d Mue Uniu Wp. Cee. M-us

U LA-9..S-1^16 G/L. W@7°l 0
5.mpw Yn

?
C.wo'+.ID

REAGENT ELaNti: ^CJ nrn7 . DZ
tG

jf^
^^ ^ :. 3DSpk ^c(: loo A s

5,113"Sx•l^^i^[ oz^( ^ "

^

, ^• .^Js' Q-,,
p3o-.oa

N•.h+l-^ .•nyw-^ ..myn.] a..rya-. t.Wct

T•m. ip•nC p1ht11.

F 5441.-G9^0 SEGMENT-10 ii- 7-S? it:!S 23
Mwmint:^on Me1roYlwWW .a.,.ilM. CNr^CM. MM.

U lnh Z RECOVERY WH75L 1?
vmpM Se f,.eu,N 1

7 • /D -/0 0
Han.,.L Gt^w,a•.,yul^c

LMCS CHEf. Ĝ.c^ ^^ E
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